

HIGH OVER BOLIVIA 


In Bolivia, where normal operations require take-off at altitudes 
as high as 14,000 feet, Lloyd Aereo Boliviano has established a 
remarkable record of performance during its fourteen years of 
service. Every airplane in its entire fleet of Junkers transports is 
powered with dependable Pratt & Whitney engines. 
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YOU CUT 


FROM "SOUP TO NUTS " WITH A CUB CO UPE 





Y°U get all the “extras” at no extra cost. This two- 
passenger Cub Coupe with side-by-side seating is com- 
plete — the finest, most luxurious, and most comfortable air- 


s to buy. And the Cub Coupe is only $1995— 

>wn on the easy payment plan! 

xtras” listed at the left— many or all of which 


t on the Cub Coupe. Small w 
Hits it has become the hit of tl 


f anv new Cub 
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-Trainer $1219, Sport “40” 
Coupe $1995 F.A.F. factory. 


i. Pa., U.S.A. 


w 


COUNT THE CUBS^ASSSKISES 







plane appealing 10 sportsmen pilots. 


Side-by-side seating, deep leather 
upholstery, carpeted floor, fu" 

tion lights— the plane is huilt to extra 
comfort specifications. 


ever or wherever the owners of these 
new Piper Cub Coupes "take off" 


safety of Goodrich Airplane Silver 
town Tires— veterans of practically 
all of the world’s most important 


Over 40 Goodrich 
Aviation Products 

Whether you build light sport 
planes or commercial giants, be sure 

tcnancc costs. Remember, there arc 
over 4ti Goodrich Aviation Products 
to choose from. Write Dept. 673 

Goodrich Co., Akron, Ohio, for com- 
plete information. No obligation. ^ 



Goodrich Silvertowns 

THE SAFEST AIRPLANE TIRE EVER BUILT 



Major At Williams. "T.nmj wim-iw 




we've been doing along those lines. With 
respect to ottr Gulfpridc Oil, of course. 

Well, sir ... in refining Gulfpride from 
a choice 100% Pennsylvania base, we use 
not one process but two! Conventional 
methods plus the famous and Gulf-ex- 
clusive Alchlor process that goes through 
that oil like a blue-nose reformer turned 
loose on a burlesque show . . . removes as 
much as 20 % mart waste, dirt, and sludge. 

AVIATION QUIZ 

U Who made the first cross-continent flight 1 
2. Who was the first woman to go up in a mo- 




N-E-W— Y-O-R-K— W-O-R-L-D-S— F-A - 
Just as I’m finishing die ”1" . . . BLOW1EI, 
som'p’in explodes right next to me! Almost 
blasts me outa' the scat! I take a quick gander 

before. One of 'em looks like the Golden Gate 
. . . Hotj Sunk,, IT'S SAN FRANCISCO! I went 




Well, Major, I done what I could to make it 
up to 'em. First I started to draw a line through 

own Fair. . . but no use. Looking down 1 could 

‘cr hall throttle and headed home! 

a couple that were loaded with G.A.G., too. 
Those babies weren’t kidding none. They’d ol 

where in the world 'apt ONE plat,'. There and 
only there would I be sale. 

sitting pretty in the only spot not one of those 
5.677,251 Californians would be found dead in 


Gulf Oil Corporation and Gulf 
Refining Company . . . makers of 
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RESEARCH 


Throughout its growth from one 
man, one machine, one test 
chamber, to the present new plant and personnel of over 
300, research has played a major part in the work of the 
Kollsman Instrument Company. Out of that original 
test chamber came the first completely self-sustaining 
aneroid diaphragm and subsequently, the famous 
Kollsman Sensitive Altimeter. And from the modern 
research laboratory manned by specialists that now form 
the "brain trust” of the company have come many notable 
Kollsman "firsts”, including high accuracy magnetic and 
electric tachometers; sensitive vertical speed indicators 
with low lag; poly-plane compensators for compasses; true 
reading accelerometers, unaffected by side accelerations. 


Pan American Airways and 
air lines the world over me 
KOLLSMAN PRECISION 
INSTRUMENTS 


The most recent development to emerge from this research 
laboratory is the new Kollsman Direction Indicator, 
hailed by pilots and navigators as the ideal compass. 


KOLLSMAN INSTRUMENT CO., Inc 

8008 FORTY-FIFTH AVENUE ELMHURST, NEW YORK 

WESTERN BRANCH: GRAND CENTRAL AIR TERMINAL, GLENDALE, CALIFORNIA 



On the Skyways with Every Airline in America 


• Scintilla Magnetos are not only standard ignition equipment for 
all the airlines of America but all the U. S. Government services 

To win such wide acceptance. Scintilla has selected its parts with 
the most meticulous care — -has for years chosen New Departure 
Ball Bearings because of their proved high quality, accuracy and 
dependability. 

Product of more than forty years experience in precision bearing 
manufacture, New Departures represent the very best that can be 
obtained in anti-friction bearings. And for replacement purposes, 
there is nothing better, nothing more dependable than the original 
equipment make. 



MEW DEPARTURE Ball Bearings 

New Departure . Division General Motors Corporation . Bristol, Connecticut ^ 

NOTHING ROLLS LIKE A BALL 
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Guarantee the Perfection of 
h Lockheed Airplane 
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D EWEY ELDRED'S recent international non-stop record for light seaplanes is a 
fitting tribute to that lightweight champion of the air — the Lycoming 50 HP 
Engine. The Lycoming-powered Lubri-Zol's Taylorcraft covered a distance of 858 
non-stop miles — from New York to Daytona, Fla. — at an average hourly speed of 71.1 
miles. Dewey Eldred states that he made the flight at an operating cost under $15. 

The smooth performance of this 50 horsepower engine, whether during record flights 
or every-day flying, makes it the star of the skyways for light aircraft. The Lycoming 
50 HP engine is fast becoming the favorite of pilots of such ships as Aeronca, Cub, 
and Taylorcraft. Ask a Dealer of any of these popular planes for a Lycoming demon- 
stration. Fly behind a Lycoming and feel the difference! 


SEND TODAY FOR FREE FOLDER! 

/ \ This illustrated folder gives you complete details and specifications of the popular 

\ Lycoming 50 HP aircraft engine. Ask your Aeronca, Cub or Taylorcraft Dealer for 
your free copy or write us. No obligation on vour part. Address Dept. A39. 
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allowance for 1939 was approximately 
$2.5 million, and to bring the service 
in line with national defense and other 
aviation needs an estimated $3,0 mil- 
lion increase would be required, bring- 
ing the total for 1940 up to $5.5 mil- 
lion. VYo understand that some of the 
anti-aviation, pro-agricultural members 
of Congress have set up a squawk, 
claiming that the poor farmers arc 
getting gyped in the deal. Perhaps 
the real trouble lies in the use of the 
word “aerology”. They can’t see how 
such high-falutin words have got any- 
thing in them for the dirt farmer who 
perhaps has never seen an airplane, 
much less ride in one of the durn 
things. But someone should explain 
to the farmer groups that never before 
has so much been knowil-about the 
weather and its vagaries, simply be- 
cause aviation needs to know, and that 
money spent for “aerology” will be- 
yond doubt benefit the farmer as much, 
in the long run, as it will benefit the 
aviation groups. There is no reason 
why every airport in the country 
should not become a center from which 
accurate weather information for all 
farmers in the district can be dissem- 
inated. — and what they can get there 
will be a durn sight better than any- 
thing they can get out of the Farmer's 
Almanac 1 

» I M P O R T A N T MEETINGS 
marked the month since we last went 
to press. Maintenance matters, theo- 
retical and scientific aeronautics, and 
national defense were the themes. 
Fowler W. Barker got together the 
largest collection yet of airline mainte- 
nance men and manufacturers for a 
three-day session in New York’s Ho- 
tel Lexington. Followed immediately 
Major Lester Gardner's technical meet- 
ings at Columbia, winding up with the 
Honors Night dinner mentioned else- 
where, and, as we go into the hands 
of the printer, the first National Avia- 
tion Forum gets under way in Wash- 
ington. Gill Robb Wilson and his 
associates arc to be congratulated for 
their untiring efforts to organize this 
significant meeting at this time. 

» BRITONS PROTESTED, and 
not without reason, to the “morale" 
ratings given them in our “Box 
Score” (Aviation, January*, 1939). 
They stoutly maintained that the fight- 
ing pilots of the RAF are the finest 
in the world, equalled only in “elan” 
by the devil-may-care French, with 
the more stolid Germans and the tem- 
peramental Italians running a poor 
second and third. The trouble, of 
Course, came about from my failure to 
provide an adequate definition of the 


word “morale” as used in my article. 
There was no intention to attempt to 
rate the relative quality of the fight- 
ing pilots or of the staff work of the 
organized air forces in any of the 
countries involved. Although there 
undoubtedly arc differences, the safest 
procedure under the circumstances 
was to rate them all on an equal basis 
on such points. The controlling ele- 
ment in the scoring in the “morale" 
column was industrial rather than 
tactical morale. The ratings were in- 
tended to show the relative likelihood 
of a breakdown in the aircraft pro- 
duction industries due to strikes, sit- 
downs, lock-outs or other industrial or 
social upheavals. Assuming no com- 
plete economic or social breakdowns 
under war-time pressures, the totali- 
tarian states must be rated high, the 
democracies low, in such morale. Our 
apologies to the British, not for under- 
rating their morale, but for our failure 
to explain just what we had in mind. 


» TWO ACCIDENTS to military 
aircraft recently had unexpected and 
far-reaching results. If a certain test 
pilot hadn’t made a slight error in 
judgment while performing a routine 
Right, negotiations with a certain 
foreign government for the sale of 
certain U. S. aircraft might still be 
moving along well oiled diplomatic 
channels. But that unfortunate crash 
is still echoing through Congressional 
halls, and the whole of our foreign 
relations policy, for better or for 
worse, is going through the wringer. 
Then, too, if an engine hadn't cut out 
as Ben Kelsey was about to land an 
experimental ship after a near-record 
trans-continental flight, the public 
might not have known (at least until 
after evaluation boards had done their 
work) that our Air Corps is about to 
have delivered up to it for examina- 
tion a group of the fastest and most 
powerful fighting airplanes in the 
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for all of i 


TT’S simply human 
-*• and think well of it. But how often collaboration and cooperation 
would result in modifications much for the hetter! In the design of 
landing-gear for any aircraft, the ready help that Bendix stands eager 
to provide is frequently a very real contribution to the new plane’s 
satisfying performance. For we cannot pick airplane wheels and 
brakes nor Pneudraulic Shock Struts off a shelf and supply them, ready 
to use, for any plane. We need to know certain vital facts and factors 
. . . and so do you, who design the aircraft. Hence, our repeated, 
earnest, urging upon your attention of this matter of early collabora- 
tion. It makes better airplanes! 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION . SOUTH BEND, INDIANA 


"Nobody s Sweetheart 
Is Ugly” 


AIRPLANE WHEELS • BRAKES • PILOT SEATS - PNEUDRAULIC SHOCK STRUTS 
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» Commenting on the new extensive 
program for training young pilots, 
administration officials said that prob- 
ably it would not be possible to include 
women in the flight training, but that 
they could be trained as airplane 
mechanics. 

We are wondering if military pilots 
of the future are going to approve of 
having important parts of their air- 
planes stuck together with hair pins. 

» Experts testifying before the con- 
gressional monopoly investigation com- 
mittee predicted that military planes 
of the near future will have wings, 
fuselage, and many other parts made 
out of sheets of plywood and plastic 
materials pressed into molds under 

In about two weeks the authors of 
the Sunday Supplement blood-curdling 



articles will have foreign spies devel- 
oping a species of termite able to work 
under high temperatures and pres- 


» The newspapers prominently fea- 
tured stories about a young test pilot 
who had dived a new pursuit plane to 
a speed of 575 miles per hour, and the 
next day carried another story that his 
engagement to a very nice young lady 
had been announced. 

This particular pilot is the same one 
we reported, who, come Spring one 


year, turned in his flight test reports 
in poetry with notes on the beautiful 
flowers in bloom (tra-Ia) along the 

» Any military pilot who has had 
to face a hard-boiled crash board will 
enjoy the statement of a young civilian 
pilot reported in the local papers. “I 
would have made a perfect landing, I 
think, had it not been for a little tree 
in the space I picked to land. It 
caused the damage to the plane." 

» We certainly do get discouraged 
in reading the newspaper articles by 
a certain syndicated writer telling how 
much inferior American planes and 
engines are when compared to those 
of other nations. It is too bad that 
this condition exists at this time of 
international crises, — if only we had 
some good designs in production it 
might be possible to sell some orders 
for them abroad. 

» It is very difficult at times for a 
non-philatelist to understand the rea- 
soning of stamp collectors in placing 
the highest values on the most imper- 
fect stamps. From a recent article on 
this subject we learn that the most 
valuable air mail stamp is an early 
one on which the picture of an air- 
plane was printed upside down, and 
the latest one to excite the interest of 
the collectors is the current 6 cent red 
and blue air mail stamp, one sheet of 
which had the horizontal perforations 
omitted. 

If there are any collectors with 
similar ideas in the airplane business 
we know where they can find a Jenny 
without any wings, and a seaplane 
with a tractor propeller mounted on a 
pusher engine nacelle. 


» "United Air Lines has com- 
I'LETED its 25,000th coast-to-coast 
FLIGHT APPROXIMATING 66,000,000 
miles". — News Bureau Ticker item 
reported by W. F. D. of Port Wash- 
ington, N. Y., who asks if this repre- 
sents a new distance record, or if a 
number of passes at the field were 
necessary to get the ship down ? 

» lx between buffs on one of our 
cigars the other day the Intrepid 
Aviator remarked that he saw in the 
papers that some European scien- 
tists were getting very much inter- 
ested in flying machines where the 
pilot does all the work, and had even 
formed an association called the 
Human Muscular Flight Institute. 
He said he is going to follow the ac- 
tivities of that Institute very closely, 
to make sure that he does not, un- 
wittingly, sign up for any of that 
kind of flying. 

» We see in the news that hearings 
of Eskimo divorce cases in Alaska are 
being speeded up by means of a "flying 
court”, — a judge, marshal and clerk 
who travel around to isolated outposts 
by airplane. 

Who remembers the quaint old days 
of not so long ago, when people used 



to consider the airplane as an effective 
instrument for promoting amity and 
good will between nations and people. 


» " 




ic awaits the manufacturer who first 
incorporates a suitable rail in an air 
line passenger transport. The news- 

turing pictures of actresses perched 
on the rails of trans-Atlantic liners, 
displaying shapely legs, and the first 
air line to operate the new super rail 
passenger transports would undoubt- 
edly monopolize all of the stage and 
screen business. 


» "AIRCRAFTS UP AFTER 
SHARP DIP ” — Slock Market Head- 


If Mr. Sperry could work up an 
automatic financial pilot for some of 
these companies we might have a little 
smoother riding in this rough Wall 
Street air. 
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TlyJ iqoq. The pace of the world's trade 
rou j eS( g eare d to the speed 
of the ocean steamer, was slow indeed. Mail took 
two weeks, six weeks, eight weeks to bring an 
answer to a query. A business trip to another con- 
tinent consumed a month, perhaps a season. 
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THIS EVER - SHRINKING WORLD 

Ten years ago last month, our air line industry 
reached South America with the first of the long inter- 
national airways which were to give us an air transport 
pre-eminence on that continent. Five years ago this 
month, test pilots took aloft the first of those ocean- 
flying Clipper ships which were to carry the flag of 
American commerce to the gateways of China. Today 
our American flight captains, driving new Clippers of 
doubled size through final proving flights, hold almost 
in their grasp a leadership on the north Atlantic that 
Americans have not had since the days of sail. 

It makes a high-stepping story — this first decade of 
American battling for a place on the sky-ways of the 
world. There is everything here that one looks for in 
a traditional American success : There is bold planning. 
There is courageous experiment in untried fields of 
finance and industry. There is superb organization. 
There is breath-taking speed of accomplishment. There 
are trackless jungles, unsealed mountains, and desert 
islands made to yield sites for efficient airbases. There 
are laboratories and factories and test fields harnessed 
to lick problems half a world away. There is enough 
brilliant pioneering in aerial pilotage, maintenance, radio 
and navigation to fill half a dozen text books. If 
Aviation should miss this thrice-significant opportunity 
to recount the highlights of this decade it would be 
guilty of gross editorial negligence. 

But it is not the past ten years of America’s role in 
international air transport that really concerns us in 
this issue; it is the next ten. The important question 
which faces the industry — and the nation — is: Where 
will we stand on the world's air trade routes in 1944 ; 
in 1949? Out in front, where we stand today? Possi- 
bly — but not unless we are willing to fight for that 
aerial leadership as Americans have rarely fought for 
national interests beyond our continental borders. 

For ten years the Americanism of our efforts in this 
field has been the greatest of assets. So long as com- 
petitors kept their financial aid to their government- 
directed air trusts within reason, the American system 
of assistance only through mail contracts was adequate 
and infinitely preferable to the European pattern of out- 
right subsidy, as the results well show. But interna- 
tional air transport, like everything else affecting the 
international ambitions of nations, is changing pro- 



foundly. Air lines, once considered merely a means 
to expedite commercial exchange, liave become arteries 
of prime significance in international trade and politics. 
A nation convinced it must “export or die" does not 
pause at the cost of doubling or redoubling its expendi- 
tures on so direct a method of export stimulation as its 
international air lines. 

As a result : Where our international routes have had 
until now only limited competition from the lines of two 
European nations in Latin-America, it will be chal- 
lenged by four foreign competitors before the end of 
1939. Where but one European nation has hitherto 
advanced its services all the way to China, five nations 
now have plans for direct routes to tliat market. On 
the North Atlantic no less than four nations are already 
clamoring to share, with us, this blue ribbon trade 
route of the world. 

Steps which America might take to meet this for- 
eign challenge have been indicated in succeeding articles. 
It may well be that we must at least partially modify 
our traditional American Way. But whatever we do, 
or whatever course we take, must be based upon as com- 
plete an understanding of each situation as it is possible 
to secure. If the following articles — prepared by Daniel 
Sayre, Associate Editor of Aviation — can help to 
form such proper understanding, we shall feel more 
than amply repaid for our efforts. 


A Who’s Who oi World Airlines 





GOOD NEIGHBOR 


— have been a big factor in building trade and goodwill among 
the Republics of the Americas. But Europe, in a reckless drive 
for export trade, counts on aircraft to move these world markets 
into its own neighborhood. Uncle Sam must roll up his 
sleeves or lose a hard-won leadership in Latin-American skies. 











flights to their Asiatic possessions. 
By 1930, the Netherlands had reached 
the Netherlands East Indies with a 
regular semi-weekly service from Am- 
sterdam. Air France opened a Mar- 
seilles-Saigon service in 1931. Imperial 
Airways extended its routes to Singa- 
pore ill 1933. Even the comparatively 
slow planes of the period put Southern 
Asia within a week’s journey of 
Western Europe. And all three of 
these nations started busily to work 
on plans to extend their services into 
China. Great Britain marched for- 
ward with plans to link up with 
Australia and New Zealand. And by 
steamer the United States was three 
weeks away from China and just as 
distant Australia. 

By this time, however, the U. S. 
already held one prime asset in the 
form of a partnership between Pan 
American Airways (45 per cent in- 
terest) and the Chinese National 
Government for the operation of a 
system of trunkline air routes in that 
country. That insured our interests 
on the Asiatic continent to a certain 
extent. But it did nothing to bring 
the Asiatic market closer to this 
country. 

Once more, in answer to a mounting 
clamor from American industry (this 
lime backed by the full encourage- 
ment of the government) Pan Ameri- 
can undertook to answer the European 
threat. This time, fortunately, the 
<|uestion of operating priveleges was 
no vital one. Hawaii and the Philip- 
pines offered two ideal stepping stones 
to break the long 9,000 mile journey. 
Three other American island posses- 
sions, Midway, Wake and Guam — 
long considered almost commercially 


worthless — completed the list of neces- 
sary stop-over liases. Permission to 
land at Portugese Macoa guaranteed 
a terminal on the China coast. 

Again, Pan American launched 
upon a swift program of airway build- 
ing. By the end of 1935 its big Mar- 
tin-built Clippers were flying to Manila 
and back with mail. Twelve months 
later they were driving through to 
the China coast with passengers, mail, 
and express. Plans moved forward 
for an additional service to New 
Zealand. 

The prime effect was to swing 
China to within six days of California 
(against an eight day flying sched- 
ule to London). American industry 
began reshaping its whole concept of 
business dealings with the Asiatic 
market. American prestige in the 
Orient took on a new luster. Of equal 
significance, the relations between the 
American mainland and Hawaii, 
Guam and the Philippines took great 
strides forward toward new feelings 
of unity. 

Then devastating warfare broke out 
in China, shifting routes, upsetting 
schedules on the air lines within that 
country. An accident destroyed one 
of the three Clippers carrying the 
burden of the service. Another acci- 
dent cut short the projected air line 
to New Zealand on its inaugural 
flight. The whole project, for sheer 
lack of equipment, slipped far down 
the scale as an international asset. 
With only two Clippers, schedules be- 
came problematical. Departures could 
not be announced much in advance. 
Travelers and shippers turned back 
to their former habits. 

Now this Boeing and its sister ships 



can change all that, Schedules, re- 
stored, can actually be improved due 
to better speeds. New capacities will 
permit far greater flows in actual 
transport traffic. Plans can go for- 

" Down Under." 

Which brings us to a point where 
we should take up the second char- 
acter of this enterprise and consider 
its significance as a development in 
air line achievement. 

Have you been long enough in this 
industry to remember how remote 
even trans-Atlantic airplane service 
seemed ten years ago? Planes that 
could be counted on for day-in-dav- 
out reliability over 2,000 miles of open 
sea were still a dream — let alone 
planes that could make such crossings 
with commercially practical payloads. 
Men who had made even one ocean 
crossing were still considered as demi- 


gods by the public. Navigation from 
fast moving, unsteady planes was still 
an almost unknown art. No one even 
thought seriously of an airplane serv- 
ice across the 9,000 miles of the mid- 
Pacific. 

Perhaps such services might still 
be years beyond our capacities save 
for one circumstance, which at the 
time seemed only a troublesome hind- 
rance: Pan American's first tiny route 
between Florida and Cuba was over 
water. To link South America with 
the Eastern United States, it had to 

cross water witli an air line' meant 
tackling a host of problems that had 
never yet been solved. 

It meant, from the first, that Pan 
American should be one of the most 
aggressive exponents of multi-engined 
transports. It meant that the new 
(Turn to page 4S) 
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/townm TRADE ROUTE MAP 

of the NOIRTHI ATLANTIC 
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All lines i Save NEW YORK- BERMUDA, Already In Operation) Represent Merely The Most Probable Routes Each Nation Will Establish 


Our Lead in Ocean Flying Should Be A Priceless Atlantic Asset 
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Pan American has logged 4,402,000 ocean 

U Deutsche Lufthansa has logged 783,000 

H Air France has logged 576,000 

With Passengers, Mail & Express 

1 Imperial Airways has made a 242,000 mile beginning 

IV** 1 Whh Mail & Express Only 
~ ~ 1 Without Passengers or Cargo 



The Air Powers of the World approach the establishment of air trans- 
portation across the North Atlantic as the contest-of-contests for pres- 
tige upon the trade routes of the future. After a ten-year campaign 
to win the necessary rights. Pan American Airways stands on 
the threshold of gaining a priceless head start over all its rivals. 


X many people, "why Pan American 
tackled the Pacific before Ihc At- 
lantic.” There is obviously a great 
deal more traffic to be tapped on the 
Atlantic. It is only 3,400 miles from 
New York to London; it is 9,100 
from Alameda to Hong Kong. The 
former presents 1,995 miles from 
Newfoundland to Ireland as its longest 
stage; the latter includes Alameda- 
Honolulu at 2,460. If Pan American 
was technically ready to set up a 
service in the Pacific in 1935, why 
didn't it apply that same technique, 
those same men, those same Clippers 
to the shorter, easier, more commer- 
cially attractive route? 

The answer: (1) In 1935, Europe 
was rapidly nearing completion of an 
air line network that threatened to tap 
the rich Eastern Asiatic markets while 
this country was still three weeks away 
by steamer. The set-up on the At- 
lantic, as we shall see, offered no such 
immediate competitive necessity from 
the national point of view. (2) The 


Pacific, due to the fact that Hawaii, 
Midway, Wake and Guam are U. S. 
territory and the Philippines are still 
beneath our wing, presented no ques- 
tion of operating privileges right up 
to the coast of Asia. The path to 
Europe, however, has been as hard 
to clear, diplomatically, as any inter- 
national air route has ever been or 
probably ever will be. 

The geographical set-up is simple. 
Until flying boats are built which can 
carry big payloads and ample fuel 
reserves all the way between the U. S. 
and tile continent of Europe non-stop 
— and even the Boeing 314 can’t do 
that — it is necessary to use refueling 
liases to break the journey. The map 
of the North Atlantic presents three 
such routes: One via the Far North 
including stops in Newfoundland. Lab- 
rador, Greenland and Iceland. A sec- 
ond including stops at Newfoundland, 
Ireland and England. A third to the 
south with stops at Bermuda and/or 
the Azores, and at Lisbon in Portugal. 

Now on all three of these routes 


the British hold a key territorial posi- 
tion. The middle route is completely 
within the Empire. On the northern 
route it holds Newfoundland and Lab- 
rador. On the southern Bermuda. In 
addition, British influence with Portu- 
gal has been traditional for centuries. 
Any clearing of an American air 
route to Europe became therefore at 
the outset a matter primarily of ef- 
fecting an understanding with our 
Anglo-Saxon cousins. 

Now let us try to grasp what really 
is at stake. Certainly there is con- 
siderable traffic awaiting air transport 
on this route. No one knows just how 
much, because no one can foresee just 
what proportion of the present flow 
of steamer traffic will use the air line 
service, but at least it promises to 
be larger than on any other trans- 
oceanic route in the world. Especially 
if a considerable part of first-class 
trans-Atlantic mail comes to be dis- 
patched by air, this route has strong 
commercial attractions. 

But once more the national aspects 
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far outweigh the direct commercial 
ones. Our trade with Europe, will 
be quicker of pace. Our ties with 
European peoples will be closer-knit. 
But here the set-up differs from that 
which drew American and European 
air lines into a bitter rivalry to reach 
market areas in Latin American and 
Asia. Here two rival industrial centers 
are planning to run space-shrinking 
services to each other. Theoretically 
any trans-Atlantic air service would 
equally serve the ends of both Europe 
and America no matter who ran it. 

However, this North Atlantic trade 
route has come to be the World's No. 1 


Transportation Showcase. Steamship 
officials can tell you endless tales to 
prove the value of North Atlantic 
"window dressing” in shaping travel 
and shipping habits on all the seven 
seas. Hence the Queen Marys and the 
Normandies, the Romas and the Rexes, 
the Bremens and Europas. So, now in 
air transport, a leadership established 
or a triumph scored by a nation's air- 
planes on this route will reflect price- 
less prestige upon that nation’s entire 
aeronautical industry. Upon the share 
a nation plays in air transportation 
across this blue ribbon battleground, 
may well depend its world-wide stand- 




routes of the 


And just what the physical share 
of each nation will be in trans-Atlantic 
service, remember, is not. as in ocean 
transport, a function of its willingness 
to build and operate ships, but of the 
permission it can win from the coun- 
tries to which it would operate. Little 
wonder, then, that it was not until 
late in January, 1939, that Pan Ameri- 
can Airways stood at last in a position 
to apply to our own Civil Aeronautics 
Authority for permission to establish 
a complete trans-Atlantic air service. 

It had been a full ten year battle, 
too. As early as 1929 the busy young 
executives of the swiftly growing air- 
line took time to look into the situa- 
tion. In 1930 the French air line com- 
pany. Aeropostale, complicated the 
issue by leasing from Portugal what 
amounted to exclusive air rights into 
the Azores. That year Lufthansa’s 
Von Gronau began survey flights 
across the Iceland-Grcenland route and 
the British began looking over Ber- 
muda as a potential Atlantic “stepping 


If America was to have a foot in 
the door, it was high time something 
was done. And Pan American did it. 
Rights to use Greenland and Iceland 
were obiaincd. Great Britain, Canada, 
Newfoundland, Ireland, Bermuda were 
approached, and indicated a willing- 
ness to consider granting air rights to 
Pan American subject only to the 
prior interests of an air carrier of the 
British Empire. Application was also 
made to Portugal for flying rights into 
Lisbon and the Azores. 

That was not all. Pan American 





Master Pilols of Ocean Flying Boats 


had learned from its Latin American 
experience that while air rights are 
of first importance, arrangements for 
proper ground facilities were equally 
vital. It knew, too, that neither Great 
Britain, France or Germany would 
ever permit a foreign company to es- 
tablish air bases within their territory. 
That meant permission must be se- 

try’s own air trust. Hence, Pan Amer- 
ican set about establishing assets of 
its own it might offer those companies 
in return for such privileges. Five 
expeditions, some of them entirely its 
own, others shared jointly with educa- 
tional research foundations, were dis- 
patched to ferret out meteorological 
secrets of the Grcenland-Iceland belt 
whence conics so much of the Atlan- 
tic's notorious weather. In 1931 Pan 
American set up an amphibian service 
from Boston to Halifax, Nova Scotia, 
in essence a “Trans-Atlantic labora- 
tory” from which came much first hand 
information concerning flying weather 
and conditions in these latitudes on a 
Great Circle course toward Europe. 
Meteorological experts and operations 
engineers were dispatched to the 
Azores and back and forth across the 
shipping lanes, assembling other tables 
of first hand weather and operations 
data. In 1933, it sent its Technical 
Adviser, Col. Charles A. Lindbergh, 
out across the Greenland route in a 
long first hand flying survey. 

Hence, when Pan American offered 
to share with Europe's potential trans- 
Atlantic operating companies, its re- 
search data, its bases and its radio, 
weather and other technical facilities, 
in exchange for similar considerations, 
assent was forthcoming. Pan Amer- 
(Turn lo page 30) 





American Export Air Lines 


W ith all of the broad Atlantic 
and with a considerable volume 
of business in passengers and mail in 
prospect, it is not strange that a 
certain amount of competition is devel- 
oping within our own borders for trans- 
Atlantic honors. It is not to be won- 
dered at, either, that a company that 
is already established with a fleet of 
vessels and a flock of shore bases on 
each side of the Atlantic would be- 
come actively interested. American 
Export Steamship Lines has always 
felt that its job was to render trans- 
Atlantic service in the broadest sense 
without regard to any particular me- 
dium or vehicle. Once the airplane 
arrived at the stage of being a prac- 
tical instrument for long-range work 
it was only natural that American 
Export should study the possibilities 
of air transport over its present route 
to the Mediterranean. Unfortunately, 
however. Mediterranean traffic ac- 
counts for only some eight per cent 
of the total First Class and Cabin 
passenger traffic between the United 
States and Europe, so it was also 
natural that it should cast its eyes 
on the possibilities in the other 92 

In the past two years, surveys have 
been made of traffic possibilities and of 
operating problems to Europe, equip- 
ment both here and abroad has been 
studied and certain diplomatic moves 
have been made to insure operating 
franchises to key ports. 

Some months ago American Export 
Air Lines announced that a working 
agreement had been reached with Ital- 
ian transportation interests, including 
Italian Steamship Lines and the 
Italian air line, Ala Littoria. It is 
expected that tile combined surface 
fleet of American Export and the 
Italian Lines will provide floating 
weather stations and communication 
stations for the trans-oceanic aircraft 
of both nations. 

Because of pressure for delivery by 
other operating companies, American 
Export Air Lines was unable to pur- 
chase any 4-engined flying boats for 
operation this year. It has bought, 
however, a new Consolidated PBY-4 
which is scheduled for delivery about 
the first of March and which will be 


JAMES M. EATON 
Executive Vice-President 

used for survey flights during the 
spring and summer of 1939. 

Again it is only natural in going 
into this flying business that American 
Export should draw on the existing 
aviation industry for experienced 
personnel. James M. Eaton, formerly 
with the Pan American Airways and 
more recently head of the Ludington 
Lines has had the job of organizing 
American Export Air Lines. It has 
been recently announced that D. G. 
Richardson, long Operations Manager 
of Pan American’s Western Division 
will be Operations Manager of the 
new company. Edmund T. Allen will 
test fly the Consolidated survey ship 

lected crew of six who will conduct 
flying operation this summer. 

American Export Air Lines begins 
its career with many years of sea- 
going experience behind it. The par- 
ent company, American Export Lines 
now operates a fleet of twenty-four 
vessels between North Atlantic ports 
of the United States and the Mediter- 
ranean and Black Sea ports. Its offi- 
cials are men of long standing mari- 
time and transportation experience 
and include W. H. Coverdale, presi- 
dent, John E. Slater, vice-president 
and general manager, and John Delian, 
vice-president and European director. 







ican then, as a result, was assured of 
base facilities in Canada. Newfound- 
land, Ireland, England, and Bermuda, 
in France, and in Germany. 

When, in 1933, the French lost their 
rights in the Azores through non- 
performance, Pan American and Im- 
perial stepped in to press for action on 
their applications. When, three years 
later, the Portuguese government saw 
fit to approve them, the last base was 


checked off the list of "things to he 

On July 2, 1935 President Roosevelt 
set up an Interdepartmental Committee 
composed of Assistant Secretaries 
from the departments of State, Com- 
merce. Post Office and the Treasury 
to consider "the development of 

cign territories." 

In December of that year, a dele- 


gation arrived from Great Britain. 
Canada and Ireland to discuss the 
North Atlantic with the newly formed 

Exactly what then transpired has 
never been revealed since the proceed- 
ings were largely of the “behind locked 
doors" variety. But this much is clear : 
(1) In spite of an invitation for “any- 
one interested” to turn up, Pan 
(Tun i to page 33) 


How the Atlantic Will Be Flown 


I— A Bow to 
Andre A. Priester 


T hebe is a common denominator 
recognizable in every well-prac- 
ticed action of a Pan American flight 
crew; in every P.A.A. maintenance 
routine; in the spic and span orderli- 
ness of every P.A.A. base from Hong 
Kong to I-isbon, from Nome to 
Buenos -Aires. It is obvious even to 
the casual observer. 

The men seem to be working, not 
at trades, but at professions of which 
they take pride in being the well- 
equipped masters. The tools and gear 
with which they work, the equipment 
upon which they lavish their efforts 

purchased. The pattern of their ac- 
tions, no matter how strange the cir- 
cumstances, gives an overwhelming 
impression of preparation long ago 
for just this or that situation. 

A professional outlook, a regard for 
equipment almost akin to worship, a 
quality of pre-planning for any con- 
ceivable contmgencv — a world scat- 
tered force of some 5,000 men be- 
come uniformly imbued with such 
qualities not by accident, but by de- 
sign. And the design is that of a 
magnetic, intense little Dutchman 
named Andre Priester who has been 
Chief Engineer of Pan American Air- 
ways since that air line acquired its 
first airplane from another Dutchman 
named Anthony Fokker. 

A complete exposition of the Pries- 
ter philosophy of air transportation 
would fill a bulging, though fascinat- 
ing book. It would start with an im- 



passioned sermon on Safety, Conser- 
vatism, and Responsibility. It would 
proceed with a hard-headed, realistic 
analysis of the difficulties faced and 
the hazards involved. Then proceed 
to forestall each difficulty and each 
hazard — not en masse, but one by one. 
Men, machines, bases: technique, 

maintenance, order ; character, quality, 
completeness. No program of prepa- 
ration is too long, no process of de- 
velopment too difficult ; no goal too 
visionary, if transport aviation by 
adopting it can move toward safety. 

Priester. himself, would explode if 
you ascribed to him the credit for 
making Pan American by far the 
safest big international airline in the 
world. That, he would tell you, be- 


longs to the thousands of hard-work- 
ing men representing P.A.A. over 
half the surface of the globe. He 
would tell you of the technical con- 
tributions of such P.A.A. department 
heads as Hugo Lcuteritz, who devel- 
oped the line's unique radio direction 
finders. Of the work of Division heads 
and engineers, of operations man- 
agers. of pilots and mechanics. He 
could tell of progress made on Pan 
American problems by almost every 
unit in the American aeronautical in- 
dustry — sometimes on urgent appeal ; 
frequently on their own individual in- 
itiative. But any crusade must have 
a leader to set and keep alight its fire. 
And, these men in turn, would tell you 
he is Priester. 

When you step down the beauti- 
fully glistening dockway for your 
first trans-Atlantic voyage by Pan 
American Clipper, remember some of 
this. The ship you board will be huge 
and rugged for all its interior luxury. 
It can remain aloft indefinitely on any 
two of its four engines. Five men of 
the crew of eight upon its flight deck, 
can fly it, navigate it, run its radio or 
its four engines. Mechanics can reach 
every foot of fuel line or make re- 
pairs upon its power plants in flight. 
Fuel will be ample to carry the ship 
great distances beyond each objective. 
A foot-long list of emergency boats, 
and flares and gear takes 1,100 pounds 
from the plane’s precious payload 
rating. Other hundreds are willingly 
expended on de-icing shoes. Each 
minute of the flight, a half dozen radio 
stations stand steady guard, to warn 
of storms, to give a path, to dispatch 
rescue. As far as unsparing human 
effort can make it so, your flight will 
be a safe one. These things trace di- 
rectly back to Andre Priester, now one 
of America's most useful citizens. 



PAN AMERICAN AIRWAYS TO ASIA. ..TO EUROPE 
WRIGHT CYCLONES 


Spreading their huge wings, a fleet of Pan American Airways 
Boeing-type Clippers, each powered by four 1500 H.P. Wright 
Double-Row Cyclones, will soon be speeding Westward from 
San Francisco to Honolulu, Manila and Hong Kong, China . . . 
and Eastward from New York to London and Paris. 

"Pan American Makes the World Smaller" is emphasized by 
the proposed schedules for the new trans-Atlantic and trans- 
pacific operations . . . approximately a day from the United 
States to Europe ... 5 days from America to China. 

The 74-passcnger Pan American Airways Clippers are by 
far the world’s largest and most luxuriously equipped air- 
liners. The Boeing 314, with its two decks, 18 separate rooms, 
soft carpeted floors, davenport-type lounge chairs and modem 


styling throughout, is virtually a "Park Avenue Suite on Wings." 

Powered by four 1500 H.P. Wright Double-Row Cyclone 
14 engines — a total of 6000 H.P. — the new Pan American Air- 
ways Clippers are capable of sustained flight on any two en- 
gines, giving a tremendous reserve of power for normal cruising 
operations. The Wright Double-Row Cyclone 14 is a type 
accepted in production quantities for extensive use by our 
Government Services. 

"Fly With Wright The World Over” 

WRIGHT AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A Division of Curtiss-Wright Corporation 
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Carrying the message of American Aviation Supremacy to countries on both 
hemispheres, PAN AMERICAN is performing an outstanding service to our 
industry. PESCO products are making a definite contribution to the record 
dependability of PAA planes, and we take pride in the fact that the new 
Boeing 3l4’s soon to be put into Trans- Atlantic and Trans-Pacific service, 
have standardized on PESCO fuel, hydraulic and vacuum pumps. 



Pesco products on the Boeing 314 include engine-driven fuel, vacuum and 
hydraulic pumps, electric-motor driven fuel pumps and hydraulic pumps for 
Hydromatic Feathering Propellers. 
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American was the only American 
group to send representatives. (2) 
Our own government seemed to be 
learning for the first time of the tre- 
mendous value placed upon aerial 
operating rights by the rest of the 
world. (3) The incident decided 


Washington to take up negotiations 
for American companies to operate 
abroad, as a direct governmental func- 
tion. That same winter Germany and 
France both sent delegations to Wash- 
ington for similar Conferences. 

As one result each of the four 


nations was granted "experimental” 
privileges -by the others to cover what- 
ever “survey” or “training" flights it 
felt necessary. That summer Ger- 
many was first to take advantage of 
this arrangement and made a number 
(Tum lo Me 36) 


How the Atlantic Will Be Flown 


II— The Crew 

T he men on the “flight deck” of a 
trans-Atlantic Clipper form one 
of the most unique groups on earth — 
and one of the hardest to get into. 

Not counting the stewards in the 
big passenger cabins, a trans-Atlantic 
crew will consist of at least seven 
men : a Captain ; a First Officer Pilot ; 
a Second Officer Pilot; a Third Of- 
ficer Pilot-Navigator ; an Engineer 
Officer; a Radio Officer, and a Junior 
Flight Officer. 

The Engineer Officer and the Radio 
Officer are specialists, long-trained in 
the operation of power plants and 
radio, respectively. In addition they 
have been equipped with ample theory 
and shop-experience to enable them 
to trace trouble and rectify it when- 
ever it is possible to do so in flight. 

The Third Officer Pilot-Navigator 
is in direct charge of charting the 
plane's position by celestial naviga- 
tion, by dead reckoning, and by radio 
bearings taken on the plane by surface 
stations or by bearings taken from 
tile plane on surface stations. 

The First and Second Officers Pilot 
share the bulk of the flying duties. 
The Junior Flight Officer may be 
sitting in the co-pilot's scat, helping 
with the navigation, serving the Engi- 
neer Officer by inspecting fuel tanks, 
fuel lines, or the big engines them- 

Over it all, or rather behind it at a 
desk-table, lords the Captain in ex- 
ecutive charge of the plane, its flight 
and every one upon it. He might 
handle the plane’s controls as little 

But this is more than a mere sub- 
division of continuous labor. Note 
that five of the seven — that is, all but 
the Engineer and Radio officer — are 
pilots fully qualified to take the ship 
off, fly it, and land it. In addition all 
these five have been thoroughly 
trained in navigation, in radio and in 


handling the engines. As a result, a 
simple schedule of duty rotation gives 
each officer one hour of rest in every 
four — and there are bunks in a crew 
cabin behind the flight deck to permit 
complete relaxation. 

There is no royal road to the Cap- 
taincy. All pilots entering Pan Ameri- 
can service are college graduates, 
most also are graduates of Army or 
Navy flight training centers and have 
had a year or two of active military 
or naval duty. Their first rank with 
P.A.A. is that of Apprentice Pilot. 
As such, for two years, they work in 
maintenance shops, serve turns of 
duty in Pan American offices to ac- 
quaint themselves with the work of 
all departments, and qualify for both 
Airplane and Engine Mechanics ccr- 

Meanwhile they have begun a 
course of study toward examinations 
for advancement in grade. Most take 
correspondence courses prepared for 
their special benefit by P.A.A. techni- 
cians and administered through one of 
the big correspondence schools. As 
one specific objective he must qualify 
for a Second Class Radio License. 


Then, after handling a stiff set of 
written and practical examinations, 
the apprentice graduates to the rank 
of Junior Pilot, Second Class. 

As he checks out in dead reckoning 
and radio navigation, basic rnetcor- 
ology, the Link trainer, and amasses 
flying time, he can move up to Junior 
Pilot, First Class. 

At least one year later, he may face 
another set of examinations for rank 
as Senior Pilot — this time in subjects 
including international law, basic ce- 
lestial navigation, seamanship, and the 
history and cultural background of 
countries served by P.A.A. 

Even then he is not through. After 
2,500 hours in command of P.A.A. 
aircraft (at least 500 in flying boats 
of more than 17,000 lbs. gross) he 
may sit for further examinations in 
advanced navigation and some eigh- 
teen other subjects — and if, mean- 
while, he has had an excellent record 
and shown outstanding ability as a 
leader and manager, he may win 
through to the rating: Master Pilot 
of Ocean Flying Boats. 

You’ll find one on the bridge of your 
trans-Atlantic Clipper. 
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Active participation in every forward trend 
aviation is a familiar responsibility of Pione 


America's transport aircraft. 


PIONEER INSTRUMENT COMPANY, INC. 


American international air 
transport . . . and 





From the Great Exploit of the NC-4 


To this Year's Epic Passenger Trip of the Boeing 314 



Haskelite Has Crossed With EVERY 
American Trans-Atlantic Flyer 

• The "luck" of Trans-Atlantic flights, they say, consists of 
infinite care in every detail of preparation. It certainly must be more than 
coincidence that every American-built plane planned with such great care 
has used Haskelite Aircraft Plywood in one form or another. 

The Pan-American Boeing Plane, 314, which will link New York to Europe in 
a regular commercial service this year, is itself the culmination of all the 
planning in many planes, veterans of Atlantic flights which tested the effi- 
ciency of engines, designs and construction materials. Meeting all these 
tests, Haskelite, first used 20 years ago, continues for this top-flight service. 
This outstanding fact sums up many others — that Haskelite combines in one 
material a desirable strength-weight ratio, good insulating and sound absorb- 
ing factors, and ability to take the curved forms suited to aero-dynamic con- 
struction. It is basic aircraft material made by basically air-minded engineers. 
Invite their cooperation. 

aaaagyis 

HASKELITE MANUFACTURING CORPORATION 

208 West Washington Street, Chicago, Illinois • Offices in Detroit • New York 

Panels Stocked on West Coast by Western Hardwood Lumber Co., 2014 E. 15th St., Los Angeles, Calif. 

In Canada: Railway & Power Engineering Corp., Ltd., Toronto, Montreal, Winnipeg, Hamilton, Vancouver 
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North Toward the Orient 

The Land of the Sourdough is an ideal arena for air transport. Up till now, a 
lack of government aid has slowed up progress. The C. A. A. has a splendid 
chance to change all that. 


I n the summer of 1932, when Pan 
American Airways bought up the 
assets of two nearly-collapsed air line 
projects in Alaska and merged them 
into the Pacific Alaska Airways, there 
were four basic considerations which 
justified it in so doing. 

(1) Alaska had great strategic 
value in the world drive for air lines 
to Asiatic markets. Directly across 
the narrow Behring Straits lies Si- 
beria and a skyroad to Russia. Within 
practical flying distance lie Japan and 
Manchukuo, each offering geograph- 
ical access to China by a route which 
is actually shorter than the niid- 
Pacific air line which Pan American 

(2) Alaska offered as excellent a 
training ground and laboratory for 
the development of an arctic flying 
technique as the Caribbean had offered 
for tropical and trans-ocean develop- 
ment. In 1932 it was still a possi- 
bility that the most practicable trans- 
Atlantic route might turn out to be via 
Greenland and Iceland. It is still 
possible that trans-polar, or at least 
trans-Arctic, air routes will eventu- 
ally play an important part in the 
World’s trade. 

C3) The vast territory of Alaska 
itself offered an ideal field for air' 
transportation. Highways and rail- 
ways arc almost non-existent. Toil- 
somely slow dog teams, as an only 
winter resource, and river steamers, 
operating on brief summer schedules, 
form almost negligible competition. 

(4) The unlimited potentialities of 
an air route connecting Alaska and 


the U. S. further increased the at- 
tractiveness of entering the region. 

How has it all worked out? 

Beyond a doubt, Pacific-Alaska has 
acquired a gratifying mass of arctic 
flying lore. It has learned how to 
combat temperatures down to 60 de- 
grees below zero as a routine pro- 
cedure. It has developed practical and 
efficient heating shelters to bring en- 
gines from such temperatures to start- 
ing heats. It has learned to cover 
wings at night to avoid heavy layers 
of frost that might spoil the morning 
takeoff. It has developed hangars 
with temperature locks ; ten-ton rollers 
for packing waist deep snow; rugged 
skis, complete with brakes; radio, 
proof against the North’s weird mag- 
netic high jinks. 

There is no doubt either that the 
Territory has responded traffic-wise to 
the arrival of airplane services. Its 
total white population is only 40,000, 
vet last year Pacific Alaska Airways 
and various charter companies carried 
more than 20.000 passengers. 

When on May 3, 1938 P.A.A. 
opened air mail service on its two- 
year old Fairbanks-Juneau service, the 
whole Territory felt in holiday mood. 
When it began survey flights last 
summer of an “outside" route from 
Seattle to Juneau, using a Sikorsky 
S-43. Alaska hailed it as the coming 

But for all this learning and all this 
acceptance of airplane transport, Pan 
American’s Alaskan ledgers are writ- 
ten in heavy red ink. For this ap- 
parent air transport Paradise is far 


from perfect. Until the Civil Aero- 
nautics Authority Act was passed, 
there was no provision for any real 
air mail contracts within the Terri- 
tory. The best an air line could do in 
that direction was to win so-called 
star route contracts from dog-sled 
teams — at dog-sled prices and with 
dog-sled requirements for almost un- 
limited pick-up and delivery stops. 
The long-delayed mail contract for 
the Fairbanks-Juneau service was 
legally possible only because it could 
be broken into two foreign exten- 

To complete the picture; Alaska has 
no natural landing fields or even 
many sites where airports can be 
cheaply built. Pan American and 
other private interests- have sunk hun- 
dreds of thousands of dollars into air- 
ports arc still so small that P.A.A.’s 
Lockheed transports represent the 
largest practical flying units in the 
Territory. With 500 pounds of pre- 
cious payload consumed by Arctic 
gear ; with a crew of three (two pilots 
and a radio-man-flight mechanic) dic- 
tated by safe operating requirements, 
with more capacity taken up with low 
revenue air mail — there just isn’t 
enough payload capacity left to let 
an air line earn a living. 

The new C.A.A. act may change all 
this. A moderate government invest- 
ment in airports and airway aids, 
some fair mail rates, plus a connec- 
tion with domestic U.S. air lines 
— and Alaska will indeed be one of the 
greatest of “air transport" countries. 
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FORESIGHT! 

• 

SO, PAN-AMERICAN 
PROVIDES 

"INTERNATIONAL" 
FLARES AND SIGNALS 


• Transportation, whether by rail, road, sea, or air, 
must overlook no opportunity to provide maximum 
safety under all conditions. It is therefore natural 
that, having developed its operating technique to 
the highest possible degree of perfection, Pan- 
American guards against even remote contingencies 
by equipping its ships with the most dependable 
Flares and Signals. 

Complete information concerning these products 
will gladly be sent upon request. 


Division of THE KILGORE MANUFACTURING COMPANY 

TIPP CITY, OHIO 


BENDIX- SCINTILLA 


Mcufmtol 


are the ignition equipment 
for all aircraft engines 
operated by 


PAN AMERICAN AIRWAYS 




Good Neighbor Skyways 

( Continued from page 21) 


United States, and both France and 
Germany had plans which soon would 
have shifted the rest of Latin America 
into a similar position. 

even the worst of the situation. By 
the rules set up at a conference at 
Versailles in 1919, the international 
air is not free — each country has unlim- 
ited control of the skies above it, at least 
for all peacetime aviation purposes. 
As a result, the nations of Europe 
found early that each move in interna- 
tional air transport required elaborate 
diplomatic preliminaries. They found 
that “rights" could be secured by two 
methods : First, by bartering rights to 
operate over their own territory for 
reciprocal rights over the territory of 
other nations. Second, that the airline, 
as a private enterprise, could often se- 

mitting its home-government to the 
granting of reciprocal rights in ex- 
change. The most of the air rights 
in existence in the world today were 
cleared by this latter means — because 
of the obvious disadvantages of the 
former method. Especially, were such 
rights securable from nations having 
no air transport ambitions of their 
own who would grant important and 

favored nation, to get the service for 
its own convenience. It was such im- 
portant privileges as these which 
France and Germany had already in 
their grasp in many parts of South 
America eleven years ago. 

This then was the situation when 
the young men who had organized 
the Pan American Airways as a tiny 
90 mile route between Key West and 
Havana late in 1927, finally won a "go 


ahead" from Washington. They were 
organized, of course, as a private com- 
pany and in the earliest stages of their 
search for operating rights had not 
even the prestige of U.S. mail con- 
tracts behind them. But they had 
their own high faith, the hacking and 
assistance of many American indus- 
trialists who could see the vital neces- 
sity of their success, and the support 
of the whole American aeronautical 
industry. 

The combination proved, fortunately, 
to be well nigh irresistable. Bit by 
bit they pieced together operating 
rights to this and that piece of key 
territory. Through the old Huff- 
Daland Dusters then active in Peru, 
they arranged to establish an air line 
in that country. They enlisted the 
powerful Grace Company in a drive 
to extend those privileges all along 
the West Coast of South America. 
The result was a company called Pan 
American-Grace Airways (still owned 
by Pan American and Grace on a 
fifty-fifty basis). Similar acquisi- 
tions brought in the West Indian 
Aerial Express in 1928 and cleared 
the way to Puerto Rico ; Cia Mcxi- 
cana de Aviacion in 1929; New York, 
Rio and Buenos Aires Line, Inc. 
(NYRBA) in 1930; a substantial in- 
terest in SCADTA in Colombia in 
1931. What Pan American secured 
from the companies brought into the 
system were not operating rights — 
but necessary ground facilities. There 
were no rights acquired from the West 
Indies aerial Express, Cia Mexicana, 
Nyrba or others. Pan American even 

tiate its own rights to operate from 
the governments concerned. However, 




it did acquire the right to establish 
and maintain facilities in those coun- 
tries — a matter which is often far 
more important than the technical op- 
erating rights, themselves. 

Thus, step by step, route after route 
of a complete Latin American trunk- 

successfully for a mail 
ito operation. By the 
end of 1929 no less than 12,265 miles 
of route had been inaugurated and 
was steadily carrying mails and pas- 
sengers. By 1931, Pan American and 
its affiliates had completed their first 
objective — an air line network which 
swept from Texas down through Mex- 
ico and Central America; which 
bridged the Caribbean from Florida 
with two routes to the Northern Coast 
of South America; which completely 
girdled that continent. 

It was indeed a splendid achieve- 
ment. The immediate effect was to 
restore us our advantage-of-opposition 
in the contest for Latin American trade 
and to render it far more marked than 
ever before. American business men 
found they could now get an answer 
to a letter mailed to any part of the 
Caribbean area in little more than the 
time needed for domestic correspond- 
ence. That within the fortnight they 
look for a reply from countries as re- 
mote as Chile and the Argentine. Ex- 
ecutives who formerly took six weeks 
off to interview a few agents in Rio 
or Buenos Aires now found they could 
in the same interval reach every im- 
portant city in Latin America — and 
have most of the time available for 
business. Latin American customers 
began finding a distinct pick-up in the 
speed with which U.S. firms handled 
their orders and delivered their goods. 

Of equal importance, several thou- 
sand specimens of our best young 
manhood began making friends with 
the peoples of three dozen countries 
as part and parcel of their job of 
running an air line. The new line set 



up elaborate weather services which 
again and again proved helpful in 
warning of approaching storms and 
hurricanes. Hurricanes struck along 
the route, earthquake occurred. Each 
time the new Gringo air line was 
first to bring doctors and drugs and 
food and to evacuate the injured — 
without any mention of charges. Gov- 
ernment officials, diplomats, writers, 
teachers, tourists began traveling on 
the new system. Remember that, by 
steamer, even Central America is fur- 
ther from New York than is Europe. 
Most Latin Americans knew less about 
us than the citizens of London, Paris, 
Rome. Now, at long last, we were 
neighbors. When President Roosevelt 
said he meant us to be good neighbors 
it meant infinitely more than it might . 
have even a few years previously. 

But don't think that Europe calmly 
folded up its Latin American air line 
ambitions in the face of the Yankee 
onslaught. 

During 1929 France branched out 
from Buenos Aires to Asuncion, Para- 
guay; consolidated its trans-Andean 
service to Santiago, Chile; thrust a 
1650 mile long line southward into 
Patagonia. In 1930 it opened 700 
miles of route in Venezuela. A finan- 
cial-politico scandal over French air 
line affairs later forced the aban- 
donment of many of these extensions. 
But France held on to its Natal-San- 
tiago service and began experimental 
flights across the South Atlantic to 
replace the dispatch-boat link. By 
1936 these flights had been put on a 
weekly basis — bringing Marseilles 
within three days of Buenos Aires, 
legs in both Africa and South America 
being flown at night. 

Germany, with large, influential 
blocks of its citizens living in South 
America, worked steadily on its Na- 
tal Buenos Aires service, finally ex- 
tending it across the Andes to Chile. 
It reached the West Coast from Brazil 
by way of Bolivia. With the Graf 
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Zeppelin, it set up an airship service 
to Brazil. In 1933 it began supple- 
menting that service with a trans- 
Atlantic catapultcd-flyingboat mail line 
between Natal to Bathurst, regular 
weekly crossings being set up in 1934. 
With the establishment of its present 
political regime, Germany’s efforts re- 
doubled. It had always used the 
“local-company" technique with con- 
siderable success. "Country X,” for 
example might be convinced it needed 
such and such an air line but hesi- 
tated to let a foreign nation control 
it. But why delay? German inter- 
ests would help organize such a serv- 
ice. Capital might be entirely local; 
so might many of the officials. Ger- 
many stood ready to furnish any num- 
ber of planes, and provide all the per- 
sonnel until citizens of Country X could 
be trained to take over. The result, 
of course, is perhaps even more ef- 
fective than a completely “foreign" 
enterprise in furthering German in- 
terests. Such plans as this have been 
adopted or proposed in almost every 
South American country within the 
past few seasons. 

And that isn’t all. For years our 
position lias benefitted immensely from 
the fact that Pan American's services 
were complete. That is, it could speed 
passengers as well as mail and ex- 
press between the U.S. and Latin 
America, while French and German 
air liners (except the Graf Zeppelin) 
carried only mail across the South 
Atlantic. Now both Deutsche Luf- 
thansa and Air FVance have announced 
they will start passenger service be- 
tween Africa and Brazil during 1939; 
both planning to do so on a twice- 
weekly basis. 

Moreover, Great Britain and Italy 
have surveyed routes to South Amer- 
ica and plan to open services to that 
continent during the current year, 
closely following the routes used by 
Germany and France. Already they 
have arranged for extensions south- 
ward from Natal to Buenos Aires and 
entered the field for others. Holland, 
already intrenched on the North Coast 
of South America, proposes to cross 
the Atlantic via the Cape Verde 

Pan American, instead of facing 
two semi-effective rivals now faces 
five who will be very effective indeed. 

The United States will have to re- 
double its efforts to hold its leader- 
ship. In the near future, our Euro- 
pean rivals will, between them, have 
established a practically daily service 
across the South Atlantic to such key 
centers of Latin American population 
and commerce as Rio dc Janeiro, 
Buenos Aires and Santiago. 



D. G. RICHARDSON (see page 29) 






WITH 4‘ENGINE aircraft 


NOW PRODUCING THE WORLD'S . . . 

. . . LARGEST FLYING BOATS 

Boeing 314 Clipper 

. . . FIRST "UPPER LEVEL" TRANSPORTS 

Boeing 307 Stratoliner 
. . . FASTEST SUPER BOMBERS 

Boeing Flying Fortress 


Che rapid development of 4-engine aircraft in the 
United States has marked a significant milestone in the 
world of aviation. In this new 4-engine era the name 
Boeing stands predominant. 

The giant 74-passenger Boeing 314 Clippers have 
been awarded their Approved Type Certificate by the 
Civil Aeronautics Authority and the first ships of the 
Clipper fleet have been delivered to Pan American 
Airways. Designed with special emphasis on passenger 
comfort, long range operating efficiency and safety, these 
great flying boats are capable of spanning either the 
Atlantic or the Pacific with a commercially practical load 
of passengers and cargo. 

Meanwhile the first of a fleet of Boeing 307 Strato- 
liners has completed with outstanding success its compre- 
hensive schedule of preliminary flight tests. These planes, 


designed to capitalize on the advantages of high altitude 
flying with its attendant comfort, speed and safety, 
are another vital forward step in commercial air trans- 

The Boeing B-17-type Flying Fortresses in the service 
of the -United States Army Air Corps have proved their 
capabilities by thousands of hours of flying in all varieties 
of weather and on all types of assignments. Their service 
record has unequivocally demonstrated the merits of 
4-cnginc aircraft. 

These three types of 4-engine 
equipment, now in current production 
at the Boeing factory, are the stand- 
ard bearers of American leadership in 
large plane construction. 



BOEING HAS ALWAYS BUILT TOMORROW'S AIRPLANES TODAY! 




Flight No. 269 

(Conliniiod from page 25) 


Our own services must be stepped 
up in frequency, not necessarily to 
meet competitors on a flight-for-flight 
basis, but to keep the practical con- 
venience of air transport to the United 
States on a par with that to Europe. 
As our domestic air lines have so well 
learned, the fastest planes in the world 
can't hold traffic in the face of com- 
petition offering markedly better con- 
venience and frequency of schedules. 

We must do every practical thing 
within our power, too, to increase the 
speed of our trunkline schedules. Much 
is already m hand in this regard. 
Plans are underway to extend the full 
trans-occanic technique as developed 
in the Pacific — non-stop, high alti- 
tude crossings in big flying boats, at 
night — to trans-Caribbean operations. 
Thus can be eliminated one whole 
night's layover on the North Coast 
of South America. Thus an entire 
“business day” can be slashed off all 
schedules from that point southward. 

Night flying over some of the 
coastal routes has also been long un- 
der study. There are political diffi- 
culties involved in securing permission 
to set up and operate the necessary 
ground equipment. The move will be 
extremely costly and one which Pan 
American Corp. can hardly face un- 
aided. But already the Civil Aeronau- 
tics Authority is breaking the trail 
by setting up lights on our own Carib- 
bean islands and ways may soon be 
found to extend such basic airway aid 
to other parts of the network. 

A third line of attack lies through 
the sub-stratosphere. Few airline op- 
erations offer more advantages to be 
gained through the use of the pres- 
sure-cabin technique than this one. 
The ports of call are far enough 
apart to justify the investment of 
the time used for climb. The terrain, 
and the weather make low flying, es- 
pecially at night, a thing of difficulty. 
Already Pan American has three Boe- 
ing 307 Stratoliners on order. One 
is well along on its flight tests. This 
Latin American network may well be- 
come the first air line in the World 
to be operated on a high-level basis. 


air line must have practical two-way 
radio on every flight it dispatched. 
The fact that tropical static made 
radio phone range very limited, set 
Pan American off on its own intense 
development of aircraft code-type 
radio. The hot, moist climate made 
super-conscientious maintenance ab- 
solutely essential. 

The march toward an ability to 
wreak air transport “conquest” on 
any ocean was thus fully under way 
eight years ago. 

. The same year Pan American again 
asked for proposals for a new type 
of over-water transport — one capable 
of: "a cruising range of 2,500 miles 
against 30-mile head winds ... a 
crew of four together with at least 
300 pounds of air mail . . . cruising 
speeds at 85 per cent of rated engine 

As a result Sikorsky and Glenn L. 
Martin each began construction in 
1932 of three big flyingboats. Both 
designers far exceeded the original 
specifications. Both planes, the Sikor- 
sky S-42 at 42,000 pounds and the 
Martin-130 at 53,000 pounds gross 
weight, are still today the most effi- 
cient load carriers of their weight 
ever flown. When the first of each 
type was launched in 1934, they called 
forth floods of well-deserved praise. 

The story of the next two years of 
the Pacific venture has been too well 
told in previous volumes of Avia- 
tion to need more than a summary 
here: March 27, 1935 the steamer 
North Haven, loaded down with 
thousands of tons of unique cargo and 
carrying 118 air line technicians and 
construction men, sailed from San 
Francisco on a three months “col- 
onizing" cruise that set up complete 
and working air bases at Hawaii, 
Midway, Wake and Guam and car- 


ried supplies through to Manila where 
another was soon started. April 16, 
the Sikorsky-built “Pan American 
Clipper” swept out to Honolulu on 
the first of four “survey” flights of 
increasing length that “flew in” the 
airway as far as Guam by October. 
On Nov. 22 the Martin-built “China 
Clipper” took off from California to 
open a mail service through to 
Manila. By the Winter’s end it had 
been joined by its sisters, "Hawaii 
Clipper” and “Philippine Clipper.” 
During the summer of 1935 schedules 
were set for regular weekly departures 
each Wednesday afternoon from Ala- 
meda on San Francisco Bay. In 
October, 1935 the service was opened 
to passengers. In February 1936 the 
route pushed through to reach Hong 
Kong and Macao on the China Coast. 

What is more important than such 
a running history of the projects’ de- 
velopment is to realize that, for all the 
five years of intensive preparations 
that preceded the opening of passen- 
ger service, this air line, thrusting 
boldly out across 9,000 miles of the 
World's biggest ocean, was still one 
of the boldest feats of pioneering ever 
attempted in this Technological Age. 

A technique of operations, a body 
of trained men, a trio of airplanes — 
all representing great advances over 
any previous standards — took up the 
task. To say that the technique has 
remained unchanged in its basic fea- 
tures through the past three years does 

been expended on it. Radio, naviga- 
tion, weather systems have all been 
toilsomclv refined to meet the unprece- 
dented scale of their new applications. 
Combined they now permit Clippers to 
shift their courses hundreds of miles 
to “pick” their winds and weather. 
Long West-East flights set problems 
of take-offs or landings in the dark- 
ness and required development of elab- 
orate lights to mark key harbour areas. 
The bases on lonely Midway and once- 
dcsert Wake have taken heavy toll in 
labor, to make them complete and 
habitable. No one knew how crews 
would stand up to the tasks the Pacific 
crossings set. Studies began of crew 
fatigue by flight, by month and by 

From the start it was recognized 
that even larger ships would be needed 
before the crossing could be made be- 
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tween California and Hawaii (2461 
miles) with commercially practical 
payloads. By 1936 it was apparent 
that enough progress had been made in 
plane design to justify the ordering 
of six new 82,500 pound super Clip- 
pers from Boeing. Meanwhile P.A.A. 
carried on with three then (after the 
loss of the Hawaii Clipper) with only 
two of the Martin-built Clippers. Over 
any other leg of the Pacific cross- 
ing, or on the distances involved in 
a flight between Hawaii and New 
Zealand or Australia, these ships could 
render unlimited service. But carry- 
ing the huge fuel supplies and re- 
serves needed on the long key leg 
they can take an average of but ten 
passengers after mail and express 
quotas are accommodated. 

The new Boeings will enlarge that 
bottle neck. With full mail and ex- 
press cargoes they will carry more 
than 30 passengers in palatial berths 
on the overnight crossing to Hawaii. 
Their huge fuel capacity makes higher 
cruising speeds generally possible. 
The layout and the comfort of their 
flight decks reflect the lessons of the 
long pioneering period. With their 
arrival, the airline, as an airline, 
conies at long last to its full potential 

Which brings us to our final point- 
of-view — how has this airline fared 
as a business enterprise ? The answer 
is, to put it briefly, "Terrible.” Be- 
fore the China Clipper first roared 
westward through the Golden Gate, 
the "Pacific project” had cost Pan 
American Airways some $3,600,000. 
Last month as the airline laid its ap- 
plication before the Civil Aeronautics 
Authority, its books showed losses in 
the Pacific of $475,000 during 1937, 
losses during the first half of 1938 of 
$370,000; current losses (with only 
two Clippers in service) of $95,000 
per month. 

What had happened? On page 22 
we set forth the general paths of the 
answer. Shipping charges on all ma- 
terials to the Mid-Pacific are almost 
out of sight. The company had to 
set up its own airbases, its own radio, 
and to a large extent its own weather 
system. The initial cost in this case 
was huge; the cost of upkeep very 
high indeed. It bad to develop a fleet 
of the world's most expensive trans- 
port planes. The low frequency of 
service set its airplane employee and 
investment costs per mile of flying 
at new record levels. 

Moral: There are some vital trans- 
oceanic routes where the old legal 

simply is not enough to bring income 
and costs into adjustment. 



( Continued from page 18) 
America: bridges the Pacific: gives a 
new tempo to travel in China and 
Alaska. Tomorrow it promises us a 
new leadership on the North Atlantic. 

Unlike Europe's heavily subsidized, 
government-directed air trusts with 
which our international air transport 
must compete, Pan American Airways 
is a private commercial enterprise. Its 
entire capital has come from private 
U.S. citizens and commercial orga- 
nizations who have contributed an 
impressive $20,500,000 toward the es- 
tablishment and operation of an inter- 
national air transport service for the 
United States. Its measure of govern- 
ment aid has come entirely from rev- 
enue derived from contracts for the 
transportation of U.S. mails over cer- 
tain of its main trunk air lines. And 
these contracts it won by the process 
of competitive bidding against all 
comers. This revenue, fixed under the 
old Foreign Air Mail Act at a max- 
imum of $2.00 per mile (and averag- 
ing well under this figure in actual 
payments) is not however borne en- 
tirely by the U.S. government. The 
Post Office, of course, gets a big di- 
rect return from postage. Also Pan 
American pays back to the U.S. Treas- 
ury all moneys received from foreign 
governments for the return transporta- 
tion of mails to the United States. 
In estimating actual costs of foreign 
air mail service to the U.S. then, one 
must subtract the difference between 
gross payments to the Company, and 
these returns to the government — 
(about 49% for the year 1938). With 
this, Pan American has established 
rights for, surveyed, built and equipped 
its own airways, developed its flight 
equipment, trained its personnel, pre- 
pared itself for greater and greater 
tasks ahead. The total payments re- 
ceived from the United States would 
not meet Pan American's personnel 
payroll. 

Of a total income of $14,730,000 
reported by Pan American for 1937. 
an approximate $8,000,000 came from 
the U.S. government ; $6,730,000 com- 
ing from the transport of passengers 
and express and from other activities. 
Since this income exceeded expendi- 
tures by $510,416, Pan American that 
year earned a modest 2.5 per cent on 
its investment. 

The picture presented by interna- 
tional air transport in Europe differs 
sharply. Almost without exception 


each nation has itself taken the initia- 
tive in combining all its potential in- 
ternational air carriers into one offi- 
cial national air line monopoly. In 

scriptions have been made to the cap- 
itals of such companies. Governments 
have retained large shares of control 
over company affairs. In some cases, 
such control is complete in every de- 
tail. 

Liberal direct subsidies are guar- 
anteed over long term periods and are 
adjusted frequently, if the companies 
cannot show a profit. Contracts for 
mail carrying call for payments to the 
air line over and above this direct 
aid. Almost invariably, any amounts 
paid by outside nations for the trans- 
port of return mail are retained by 
the carriers. On top of all this, col- 
onies or dominions, states or even 
cities served by the national company 
often make liberal additions to the 
federal payments. Weather and com- 
munication service costs are carried 
by the governments. So also, in most 
cases, are the big items required for 
developing new planes, for making 
survey flights of new routes, for con- 
ducting negotiations for new routes 
and facilities. 

Under such circumstances, total 
governmental expenditures for inter- 
national air transport are almost im- 
possible to estimate and compare. But 
this much is certain: The United 
States is represented on the World’s 
aerial trade route map by almost twice 
as many miles of line as its nearest 
competitor. Its top-flight planes do 
almost twice the flying. Yet the net 
cost of this priceless asset to the U.S. 
government is less than half that un- 
derwritten annually by any of its four 
or five leading competitors. 



2. Imperial Airways 

I mperial Airways, Ltd., was 
formed in 1924 at strong govern- 
mental behest by four pioneer British 
companies operating trans-Channel 

Last summer the British Govern- 
ment announced plans whereby the 
Continental routes were to be turned 
over to British Airways, who were 
also to project a South American 


route, and the long Empire routes to 
Africa, Hongkong, and Australia 
were to be left with Imperial. More 
recently the Air Ministry has planned 
the consolidation of both Imperial and 
British Airways into a public corpora- 
tion through the expedient of issuing 
a fixed dividend stock, guaranteed by 
the government. Thus after years of 
experiment, England has finally seen 
fit to follow in the footsteps of other 
European countries by grouping all 
its foreign routes under one unified 
company operating under close gov- 
ernmental supervision. 

Last year Imperial Airways under- 
took two major changes in operating 
policies. The first was a change of all 
the Empire routes from land plane 
operations to seaplane, using the new 
Short Empire flying boats. The sec- 
ond great change was putting into 
operation the new Empire Mail Plan. 
This meant the carrying of all first 
class mail up to one-half ounce by air 
to any point on the Empire routes 
with no additional surcharge. 

Profit for the year ending March 31. 
1938, was 97,267 pounds against 164,- 
755 pounds previously. A 7 per cent 
dividend on 1,620,000 pounds capital 
was declared against 7 per cent plus 


tioned half way between Africa and 
Brazil. Sixteen flights were made 
between the two continents. New high 
performance Heinkel and Junkers 
monoplanes on the Germany-Africa 
section completed this high speed mail 
service between Buenos Aires and 
Berlin. 

A passenger and mail line was 
opened during the spring of 1938 to 
the Far East via Syria, Iraq, Iran, 
Afganistan as far as Kabul. One trip 
per week was scheduled for the South 
Atlantic ; the pool agreement with Air 
France, by which this route is oper- 
ated, still has several years to go. 

First survey flights of the North 
Atlantic were made in 1936. Seven 
round trips followed in 1937. Then 
during the summer of 1938 14 such 
flights were made with two catapult 
surface vessels operating. 



3. Deutsche Lufthansa 


T rial flights were started in 1928 
to Africa with the idea of a link 
across the South Atlantic with the 
lines of Condor Syndicate.. For a 
period in 1930 mails were flown to 
the Canary Islands and transferred 
to steamers of the Hamburg-American 
Line, then picked up by planes of the 
Condor Syndicate at Fernando de 
Noronha off the Brazilian coast. This 
service was continued in 1931 being 
supplemented by the Graf Zeppelin's 
many round trips between Germany 
and Brazil. 

By 1932 preparations were under- 
way for an all-air service to South 
America. The freighter Westfalen was 
converted into a seaplane mother ship : 
during 1933 its catapult and landing 
apron were tested in the Baltic Sea. 
Domier built a special model of the 
Wal for the service. Late in the 
same year the Westfalen was sta- 


4. Air France 

A ir France was formed in 1933 as 
a result of a merger of all 
French air line activities. The four 
companies involved in the merger were 
Air Union, Air Orient, International 
Air Navigation Company (Cidna), 
and General Air Transport Company. 
Aeropostalc was still undergoing liqui- 
dation and was not included until 
later. The company was capitalized 
at 120,000,000 francs, one-third of 
which was held by the French Gov- 
ernment. Currently Air France re- 
ceives 182,550,000 francs from the 
Government, 14,265,000 francs from 
the Colonies, and 57,720,000 francs 
mail pay. This amounts to about 
$9,000,000 for 6,242,236 miles flown 
over 24,842 miles of route. In 1937 
Air France was able to show a profit 
of nearly 5 million francs and paid a 
dividend of 4%. 

All-air mail crossings of the South 
Atlantic were begun in 1936. The 
years between 1929 and 1931 saw 
much expansion in South America, 
but in the latter year a politico-finan- 
cial scandal affected the air line, and 
the extensions were abandoned until 


only the main trunk between Natal and 
Santiago remained. 

South Atlantic passenger flights are 
scheduled to open in 1939 using Loire- 
ct-Olivier H 47 flying boats. The 
line from Marseilles to Saigon, which 
was opened by Air Orient in 1931, 
has in recent months been extended 
through to Hong Kong. On the North 
Atlantic Air France made a success- 
ful survey flight late in August, 1938, 
with a Latecoere flying boat. New 
and much larger equipment is planned 
for North Atlantic use. 



5. Royal Dutch Airlines 

T he Royal Dutch Airlines 
(whose proper name, Koninklijke 
Luchtvaart Maatschappij voor Neder- 
land en Kolonicn N. V., furnishes the 
initials K.L.M. by which it is best 
known) was organized in 1920 by its 
present director, Albert Plesman. A 
user of Douglas and Lockheed equip- 
ment, K.L.M. is by far the most 
••Americanized” air line in Europe. — 
Continental routes touch most of the 
principal cities of Europe. A semi- 
weekly service to Batavia was opened 
in September, 1930. This service has 
been gradually increased until it bc- 

Excellcnt relations have been main- 
tained along the Asiatic route with 
Air France and Imperial Airways. 
Monthly conferences have been held, 
rates have been equalized, and sched- 
ules adjusted to prevent conflicting 
departures wherever possible. 

Recently K.L.M. has been granted 
concessions into Trinidad and Bar- 
bados, in exchange for reciprocal 
rights to the British in Dutch West 
Indies. Survey flights were started 
last October and service was started 
over this route early this year. Land- 
ing permits have been received from 
Portugal for a South Atlantic route 
from Amsterdam via Lisbon, Oipe 
Verde Islands, and Paramaribo to 
Curacao. 

It is planned in 1940 or '41 to 
change the Amstcrdam-Batavia route 
to go via Leipzig, Germany; Basra, 
Iraq; and Colombo, Ceylon. Once 
that is accomplished K-L.M.'s long 
projected 2J day service to the 
East Indies will be a fact. 
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TELL 

TALE 


With the flying of transport airplanes getting 
no simpler, any move to reduce the chances 
of pilot error is a step in the right direction. 
A new device for this purpose is herein 
described. 


By T. P. Wright 

t'ice-President and Director of Engineering, 
Curtiss-Wright Corporation. 


A x important general principle applicable to 
air transportation and for sometime past 

the public, is this: “In an industry rapidly advanc- 
ing both in practice and in scientific research, the 
less left to chance and whim, the better. The 
process is one of reducing complications for users 
at the price of increasing complications of engi- 
neering." The development of transport airplanes 
has resulted in more and more complications of 
controls and multiplication of instruments. Flying 
operations may be justifiably carried on under 
more and more severe weather conditions as the 
art progresses. Accompanying such extension of 
service however, there must be improvements 
which will result in far greater safety. 

In “Aviation” for August 1938, a description 
of the Curtiss-Wright Model 20 Transport was 
presented, stressing particularly those features, the 
aim of which was to enhance safety. Among the 
devices described was a “specially designed ‘Tell- 
Tale' instrument panel which relieves the pilot 
of constant instrument check during a given 
flight regime or when changing to another re- 
gime.” Analysis of the causes of accidents of 
the past shows that they have, in substantial pro- 
portion, been brought about by “pilot error” or 
by adverse weather conditions in which faulty 
pilot judgment may have contributed. It is there- 
fore, the definite responsibility of the airplane 
manufacturer to improve the pilot's workshop and 
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so to relieve him of unnecessary du- 
ties as to lessen fatigue and therefore. 

The operation of a modern trans- 
port airplane is necessarily governed 
by a great many instruments and con- 
trols, well over one hundred in num- 
ber. Most of the instruments give 
vital information as to the immediate 
condition of the powerplant system, 
the electrical and hydraulic systems, 
and others showing whether operation 
is in the prescribed range ; and if 
observed in time, give warning of im- 
proper functioning or impending fail- 
ure. In addition, the various controls 
must all have a very definite setting 
which changes for each flight regime: 
For example, the proper position of a 
given control for cruising operation 
may be incorrect when making an ap- 
proach for a landing. It is humanly 
impossible to observe all instruments 
and control settings at one time and 
an increase in the number of operating 
personnel is not complete and reliable 
assurance that important warnings will 
be seen in time. In bad weather op- 
eration, it becomes particularly diffi- 
cult to pay careful attention to all 


Recent physiological studies have 
emphasized the importance to safety 
of reducing pilot fatigue. The funda- 
mental duty of the pilot should be 
navigation, involving flight instru- 
ments and radio contact, as well as 
actual flying. If there is constant 
worry regarding proper functioning 
and proper positioning of controls, 
nervous strain will result. The auto- 
matic pilot has performed valuable 
service in relieving the pilot but there 
is a great need also present for offer- 
ing almost instantaneous check on 
the functioning of all instruments and 
controls of the airplane. 

In flying, the time element is all 
important and anything that saves 
time for the pilot is vital. At the top 
speed of the Curtiss-Wright Model 20 
three hundred and thirty-eight feet 
of distance are covered each second. 
Much can happen in that distance. A 
device which will save many seconds, 
perhaps minutes, is therefore of out- 
standing importance from the stand- 
point of safety. It represents a fourth 
pilot in the division of labor of the 
many duties performed by the pilot, 
co-pilot, and gyropilot. 

The Curtiss-Wright “Tell-Tale” de- 
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vice makes possible, in a very simple 
manner, an immediate check on forty- 
seven details. Without this device it 
has heretofore been necessary for the 
pilot, for each detail: first, to find its 
location, and then to adjust his mental 
processes to interpret its reading. As 
shown in the accompanying simplified 
diagram, the instruments and controls 
are electrically connected to a panel 
on the instrument board of the air- 
plane. The two major functions served 
by this “Tell-Tale” panel are a warn- 
ing ot malfunctioning of instruments 
and an indication of the setting of 
controls. 

Let us now see in more detail just 
how the “Tell-Tale" indicating system 
works. The centrally located panel 
is shown on the accompanying instru- 
ment board photographs and consists, 
broadly speaking, of two parts; the 
first will indicate by signal lights 
whether or not instruments that should 
operate within a prescribed range for 
each condition of flight are within 
that range ; while the second part will 
indicate proper functioning or posi- 
tioning of controls which vary in oper- 
ation or setting with different flight 
(Turn to page 87) 
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Automatic Prop Synchronizer 


Hamilton Standard Device 
Synchronizes Engines by 
adjustment of propeller pitch 


A new approach to the problem ot 
synchronizing engines is em- 
bodied in the Automatic Propeller 
Synchronizer offered after three years 
of development by Hamilton Standard. 
Propeller pitches are changed by dif- 
ferential three phase motors acting 
through worm racks to change the 
tension of the constant speed control 
spring. Each engine drives a small 
generator. The generator of the mas- 
ter engine supplies power to the one 
winding of each differential motor. 
The other winding is fed by the gen- 
erator of the particular engine to be 
synchronized. Any difference In fre- 
quencies between the windings oi any 
differential motor causes it to rotate 
changing the propeller pitch and there- 
fore the engine speed. Thus the 
speeds of all engines are equalized 
with that of the master engine. As 
the speed of a differential motor is 
directly proportional to the difference 
in frequencies of its windings the ap- 
proach to the synchronized condition 
is gradual nnd there is no tendency 

Manual adjustment of engine speeds 
is made by switching off the syn- 
chronizer and operating a toggle- 
switch for each engine. Tripping the 
switches, which arc on the control 
box in the cockpit, to either "faster" 
or "slower” position permits current 
to flow from the generator to one of 
the windings of the differential motor. 
It then runs as an induction motor 
and operates the propeller control, 
changing the engine speed. When the 
synchronizer is in automatic opera- 
tion the speeds of all engines may be 
changed by operating the toggle 
switch for the master engine. As its 
speed is changed the others follow. 
The master engine toggle switch is 
the only one that can be operated 
when the synchronizer is in automatic 
operation. 

Each differential motor is equipped 
with two adjustable limit switches 
which operate when either maximum 
or minimum r.pjn. of the engine is 




reached. These shut off the motor 
and operate a clutch and brake which 
disconnect the motor from the worm 
rack and stops the propeller control 
from further movement. A small 
signal light for each motor is located 
on the control box to notify the pilot 


when the extreme propeller pitch posi- 
tion is reached. 

The federal government and one 
airline soon will make test installa- 
tions of the new synchronizer which 
was first demonstrated on United Air- 
craft's twin-engined Boeing transport. 


New Fairchild 24’s 
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THE NEW VULT1 
V-12-S SCOUT 
BOMBER SEAPLAI 


Engineered for water and land 
operation. Flotation and land 
gear easily interchangeable. 



VULTEE AIRCRAFT 


DOWNEY. CALIFORNIA U.S.A. CABLE ADDRESS VULTEE' 
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Dialing the Air Waves with Don Fink 


New Power for Ultra-Highs 

Hundreds of wafts at wavelengths below one meter 
give additional impetus to blind-landing development 



The "Klystron", which generates 
hundreds of watts at wavelengths as 

first trial in connection with the sys- 
tem of blind landing originated by 
Irving Metcalf, Senior Aeronautical 
Engineer, in the Civil Aeronautics 
Authority and which has been devel- 
oped at the Massachusetts Institute of 
Technology with C.A.A. funds. 

When the Federal Communications 
Commission assigned radio frequencies 
as high as 125 Me. specifically to air- 
craft service, its members acknowl- 
edged the fact that aircraft radio engi- 
neers have for years been seeking 
higher and higher frequencies with 
which to develop communication and 
navigation aids. Now, less than two 
years after the FCC assignments, the 
cry is for frequencies not in the 
hundreds of megacycles but in the 
thousands of megacycles, that is, 
wavelengths of the order of 10 to 30 
centimeters in length. Two experi- 
mental projects are now underway 
which can make excellent use of such 
ultra-ultra short wavelengths : they are 
the Metcalf-C.A.A.-M.I.T. system of 
blind landing and the United Airiincs- 
Wcstem Electric terrain clearance 
indicator (both of which have been 
described in these pages, in the Au- 
gust, 1938, and November, 1938, 
issues, respectively). In addition to 
these projects, very short wavelengths 
can be put to excellent use for marker 
beacons, traffic control, collision pre- 
vention, and obstacle detection. 

One of the great difficulties in the 
way of developing these services to 
a commercial status is the low power 
of the hitherto-available generators of 
very high frequency energy. At fre- 
quencies above 500 Me. (wavelengths 
less than 60 centimeters) it has been 
difficult to obtain more than 5 or 10 
watts by conventional methods. The 


magnetron, capable of somewhat 
higher power, has been handicapped 
by excessive weight, frequency insta- 
bility and highly critical adjustments. 
So the industry has been hopeful that 
some new approach to the production 
of high frequency energy would be 
uncovered. 

This hope has been rewarded, in a 
big way, by announcements from three 
independent quarters of three new 
radical attacks on the problem which 
have been eminently successful, to 
the point where hundreds, rather than 
tens, of watts may be generated at 
frequencies as high as 3,000 Me. The 
three sources are Stanford University, 
the RCA Manufacturing Company, 
and the General Electric Company. 
Scientists in these three organizations 
have perfected means of producing 
high power, which were independently 
developed, but which depend funda- 
mentally upon one basic element, a 
beam of rapidly moving electrons. 
The means by which the beam is used 
differ widely in the three systems, 
but the result is the same, high power 
at extremely short wavelengths. 

While it appears that all three gen- 
erators will eventually be applied to 
the problems of aircraft radio, the 
first definite announcement to this 
effect has come from the group devel- 
oping the Stanford University device, 
the “klystron". These devices are not 
only capable of generating as much 
as three hundred watts at a wave- 
length of 30 centimeters, but of doing 
so with good frequency stability, and 
at an efficiency of 30 to 40 per cent. 
Furthermore the klystron may be used 
as a receiver of high frequency energy, 
and this ability is equally as impor- 
tant as its ability as a generator, since 
receivers for the ultra-ultra short 
waves heretofore have been crude de- 


The application of the klystron is 
being made to the Metcalf-M.I.T. sys- 
tem of blind landing, through the 
joint collaboration of the C.A.A. 
which is financing the project through 
a contract to the Massachusetts Insti- 
tute of Technology, the M.I.T. engi- 
neers and the Sperry Gyroscope Com- 
pany which manufactured the klystron 
under license from Stanford Univer- 
sity, which holds the patents. Here, 
in Stanford University, the saga of 
the klystron got under way. The de- 
sire for high frequency energy in 
copious amounts arose in the Stanford 
Physics Department in order to fur- 
ther studies in atom-smashing. The 
research program was headed by 
Prof. D. I,. Webster and carried out 
by R. H. Varian (a Pan-American 
pilot on leave of absence), his brother 
S. F. Varian, Professor W. W. Han- 
sen ami Research Associate John 
Woodyard. John Easton, head of the 
Aircraft Section of the Civil Aeronau- 
tics Authority and Irving Metcalf, 
immediately saw the possibilities the 
klystron offered to numerous phases 
of aviation. Straightway these men 
went to California and succeeded in 
convincing the Stanford authorities 
that the Metcalf-M.I.T. blind landing 



John Easton, Chiel ol C.A.A. Aircraft 


system should be one of the first 
practical applications of the new de- 
vice. Subsequently the Sperry Corpo- 
ration acquired the manufacturing 
rights, and has produced several ex- 
amples of the klystron suitable for 
test purposes. One of these was taken 
to Cambridge to the M.I.T. laborato- 
ries during February for a ten-day 
test, with highly satisfactory results. 
This model produced 300 watts, at 
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wavelengths between 10 and 40 centi- 
meters. At wavelengths as short as 
this, it is possible to radiate narrow 
beams from small, simple horn struct- 
ures, and it is on this principle that 
the straight-line glide path is formed. 

The principle of the klystron is 
shown in the Figure. At the extreme 
left is the cathode C, from which free 
electrons are liberated by heat. Be- 
yond the cathode to the right is the 
system of focussing elctrodes, F, 
which directs the free electrons into a 
narrow beam, much like a stream of 
water issuing from the nozzle of a 
hose. The beam of electrons then 
passes through the first resonant 
chamber, R„ called a “buncher”. This 
chamber is made of metal in the form 
of a torus, or doughnut, shape. Across 
the hole in the doughnut are two fine 
wire screens through which the elec- 
tron beam passes. The dimensions of 
the torus are chosen so that the cham- 
ber will resonate at the desired high 
frequency, that is, will set up a rapidly 
oscillating flow of charge from one 
wire screen to the opposite. The oscil- 
lations arc initially excited by the 
impact of the electrons on the screens 
and are maintained thereafter by the 
feed-back connection referred to bc- 

The oscillation between the wire 
screens serves to divide the electron 
stream into groups, as it passes 
through the chamber. In other words 
the electrons are “bunched", and the 
stream leaves the first chamber di- 
vided into isolated electron groups. 
The spacing between the groups de- 
pends on the speed of the electron 
beam and the frequency of the oscilla- 
tions in the first chamber. By em- 
ploying a high beam velocity, it is 
possible to obtain appreciable spacing 
even at frequencies of billions of cycles 
per second (thousands of megacycles). 

The “bunched” beam, still traveling 
at high speed then enters the second 
torus-shaped resonating chamber, R-. 


This time the electron groups them- 
selves excite oscillations in the second 
chamber, at the same frequency as 
that of the first chamber. Finally, by 
means of a wire circuit inserted 
through openings in the two cham- 
bers, part of the oscillation energy 
from the second chamber is fed back 
to the first chamber. This feed-back 
connection maintains the oscillations 
in the first chamber and augments 
their strength. Consequently the elec- 
tron beam is “bunched” more vigor- 
ously in the first chamber, and in turn 
excites more vigorous oscillations in 
the second chamber, part of which is 
fed back to the first chamber. In this 
way an endless circle is built up, and 
the strength of the oscillation in- 
creases until no more power (power 
taken front the energy in the electron 
beam itself) is available, whereupon 
a steady state is reached. 

The beam, on passing through the 



Irving Metcalf to whose system the 
Klystron Is to bo applied 


second chamber contains very large 
groups of electrons, corresponding to 
high energy per group, and this 
energy is delivered, at the oscillating 
frequency to the collecting anode A. 
From this anode the output power 
may be derived. Modulation of the 
output power, for signalling purposes, 
may be achieved by changing the 
speed of the beam, or by controlling 
the numbers of electrons in the beam, 
by means of a control grid associated 
with the focussing electrodes. The 
whole assembly, including cathode, 
focussing structure, two resonating 
chambers and collecting anode, is con- 
tained with a vacuum-tight enclosure 
from which all gas has been thor- 
oughly exhausted. 

The advantage of the device is, 
first, that the so-called transit-time 
limitation which depends on the speed 
of electrons in passing through a 
generator has been minimized by the 
fact that a beam of extremely great 
speed can be used, and secondly in 
the ingenious feed-back regeneration 
scheme which builds up the amplitude 
of the oscillations. 

The klystron structure (which takes 
its name from the Greek word de- 
noting the breaking of waves on a 
beach) may also be used for reception. 
In this case the first torus chamber is 
supplied with oscillating energy from 
an antenna, and succeeds in “bunch- 
ing” the electrons which pass through 
it. The bunching process may then be 
regenerated through a second cham- 
ber, exactly as in the case of the 
power-generator. Experiments with 
this phase of the investigation have 
not yet been completed, but will be 
brought to the attention of Aviation’s 
readers as soon as information is 
released. 


Marker-beacon 

Receiver 

Radio Receptor Corp. Brings out a 
New Model for 75 Me. beacon 

After confining themselves prin- 
cipally to airport transmitting equip- 
ment for beacon and communication 
use, the Radio Receptor Corporation 
has recently announced a receiver, a 
75 Me. marker beacon unit, designed 
to meet the CAA specifications for fan, 
cone and approach type marker bea- 
cons. The receiver is fixed tuned to 
75 Me, and employs an intermediate 
frequency of 6.325 Me, derived from 
the signal input and a crystal-con- 
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YouGoToWork 
At Boeing School 


■Utdide 

curiaXUm 


Great Aviation 
School operated by 
United Air Lines 
gives Career Training 

A man with Boeing School training 
is outstandingly equipped to make 
good — to climb up in aviation. 
Why? Because the air industry it- 
self takes a hand in shaping the 
training you get at Boeing School. 

United Air Lines, world's most 
experienced air transport organi- 
zation, founded this leading air 
school. And United maintains it 
today — expressly to develop men 
who will be capable of carrying on 
aviation's progress. 

At Boeing School you get a train- 
ing based on practical aviation ex- 
perience... on known requirements 
for a career in the industry. All 
courses are under United super- 
n average of only 8 







BUYER S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 



Slip Joint 

Ryan designs new expansion con- 
nections for manifolds 

The Ryan Universal Exhaust Mani- 
fold Joint is a new development in 
exhaust manifolds designed to elimi- 
nate some of the troubles heretofore 
experienced with exhaust manifold in- 
stallations. In the patented Ryan 
joint it is claimed that complete free- 
dom of movement is provided, without 
gas leakage, under all service condi- 
tions. This permits attaching the 
manifold direct to the engine mount, 
and makes possible a simpler one- or 
two-piece main manifold, without slip 
joints. The gas-tight feature is of par- 
ticular importance where turbo-super- 
chargers arc to be used. The Ryan unit 
consists of two ball and socket joints in 
the individual exhaust pipe which con- 
nects the cylinder exhaust port to the 
manifold collector ring. Incorporated 
in each joint is a conventional type 
piston ring to act as a gas seal. Serv- 
ice tests on a single engine of the 
Douglas DC-4 has resulted in equip- 
ment of all four engines with the new 
universal joint manifold. Similar 


manifolds with Ryan universal joints 
are being manufactured for the fifty 
Lockheed bombers being built for 
Australia. — Aviation, March, 1939. 


Safety Tank 

Martin "Fuel Cell" vibration proof 
fuel containers 



Oil Cleaner 

Cuno high pressure filter for 
hydraulic oil 

A Cuno Auto-Klean filter is now 
available specially designed for instal- 
lation on the pressure side of hydraulic 
pumps supplying hydraulic fluid to 
flap and landing gear actuating de- 
vices. It is built to withstand a maxi- 
mum working pressure of 1000 lbs. 
per square inch hydraulic, and is sub- 
jected to a test pressure of 2000 lbs. 
per sq. in. hydrostatic. This filter is 
of the multiple disc type and is con- 
tinuously cleanablc while in operation. 
It is customarily furnished with spac- 
ing equivalent to 170 screen mesh. 
Cuno filters are also available for in- 
stallation on the suction side of the 
pump, or they may be built directly 
into the storage tank. They arc de- 
signed for a maximum pressure drop 
of i lb. per sq. in. — Aviation, March. 
1939. 


Patents have been issued to the 
Glenn L. Martin Company, Baltimore, 
covering new type fuel tanks made of 
thin fabric impregnated with synthetic 
rubber. Subjected to an accelerated 
disintegration test which was devised 
to destroy any tank’s usefulness in less 
than 50 hours, the Martin vibration- 
proof “Mareng Fuel Cell” remained 
gas-tight after 700 hours of abuse, 
even though the supporting structure 
required repairs several times during 
testing. In the “fuel cell” type tank 
the need of gas-tight metal tanks is 
eliminated. Bags of treated fabric arc 
designed to the shape of existing in- 
terior compartments in wings, fuse- 
lage, or floats, and are laid in place 
somewhat as an inner tube is installed 
in a tire casing. Instead of being cut 
to size, however, these bags are made 
slightly over-size, so that the fabric is 
never subjected to stretching or twist- 
ing. Also, the Mareng fuel cell elimi- 
nates the action of corrosive ele- 
ments in the fuel, on the metal of tanks 
or plane structure. A Mareng fuel 
cell pierced by bullets on a foreign 
war front did not ground the plane, 
but permitted the pilot to return to his 
base more than 100 miles away, due to 
the tendency of the bag to be self seal- 
ing when slit. — Aviation, March, 
1939. 


Compass 

New Pioneer instrument based on 
army model 

A magnetic pilot's coMrAss de- 
signed for panel mounting and similar 
to the Air Corps Model B-17 is now 
offered by the Pioneer Instrument 
Company. Flight testing has shown 
the compass to have amazingly little 
northerly turning or acceleration er- 
rors. In order to produce exceptional 
stability and freedom from northerly 
turning and acceleration errors the 
card is mounted in a moderately large 
bowl and has somewhat more damping 
than other pilots’ compasses. The 
period is somewhat longer than that 
of 1808 model which lias been popular 
with the airlines. These factors re- 
duce the overswing and make the in- 
strument very steady. The pivot is 
firmly fastened in the card and rests 
on a jewel mounting in a cushioned 
post to assure satisfactory operation 
under vibration. Ample provision for 
liquid expansion and contractions per- 
mits operation under all conditions of 
temperature and pressure. Light from 
a standard Pioneer Ringlite bulb 
projects through the top of the 
window, illuminating the visible por- 
tion of the card and the lubber line 
with no perceptible glare. — Aviation, 
March, 1939. 



Pioneer Type B-17 Compose 


Hall Eccentric Grinders 

Wide variety of production and 
service equipment is offered 

Among the many tools embodying 
the eccentric grinder principle made 
by the Hall Manufacturing Company 
is the Model VPA Vertical Type 
Production Grinder for valve seats 
which is used by many engine manu- 
facturers here and abroad. For limited 
production or service work the Model 
EJA is offered. Several other types 



are offered. In these models the 
grinding wheel moves concentrically 
during the dressing operation and 
eccentrically for grinding. In the 
wide range of tools offered by Hall 
is the Model 881 Complete Valve Shop 
which constitutes a selection of serv- 
ice equipment mounted on a cabinet 
on wheels. — Aviation, March, 1939. 


"The Hornet" 

Black & Decker announce a new 
midget drill 

A lightweight production drill 
known as "The Hornet” has been 
developed by Black & Decker Manu- 
facturing Company, of Towson, Mary- 
land. Of 3/16 in. capacity, the new 
electric drill has a splined gear mount- 
ing, ball bearings, screened air inlets, 
ample fan, new grip type switch, and 
a universal motor with an operating 
speed of 3700 r.p.m. or an optional 
speed of 5200 r.p.m. at no extra cost. 
Total weight is only 34 ounces despite 
the fact that it is intended for con- 
tinuous production work for aircraft 
and light industrial jobs. — Aviation, 
March, 1939. 


For Emergencies 

A portable, battery operated unit 
by U-C Lite 

A portable light which promises to 
lie of special value for aircraft and air- 
port emergency night work has been 
perfected by the U-C Lite Manu- 
facturing Co., of Chicago. A high 


power, portable storage battery lamp, 
the U-C Lite is said to throw a beam 
more than a half mile and will burn 
continuously for ten hours. An 
auxiliary bulb, built into the light, will 
burn for 60 hours at a reduced in- 
tensity. — Aviation, March, 1939. 


"Aero-Thread" Screw 

Spirally Wound Insert Provides 
Bearing For Screw in Light 
Alloys 

A spirally wound insert of bronze 
spring wire fitted into a tapped hole 
is the principle used in the Aero 
Thread System just introduced by Air 
Associates, Inc. When screwed into 
place the insert becomes a part of the 
tapped hole and furnishes a bearing in 
the softer metal for the screw thread. 
( Turn to fage S7) 
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Export Issue Agitates Washington 










BUDDY WRITES THAT THE 

NAME SCHOOL OF AERONAUTICS 

AND ALL OF THE STUDENTS SAY IT'S AN IDEAL PLACE FOR ANY FELLOW!" 
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FAR SEEING INVESTORS 
Do you see ahead a period of EXPANSION for Operators of Air Services ■ 


Builders of Airplanes _ 
Makers of Accessories f 


The stocks and bonds of many of these companies offer 
speculative opportunities 


We have opened an 

AVIATION DEPARTMENT 

to specialize in the purchase and sale oi those aviation sei 
which are not active on the Exchanges 


Hoit, Rose & Troster 
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be built into it at two points. Two Fafnir K4 ball bearings sales and engi 

support the bell crank on its shaft. A third Fafnir — KS4 — The Fafnir 
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A NEW AND FINER STINSON . . .THE 1939 “RELIANT” WITH 
MORE SPEED-MORE PAYLOAD-25 NEW IMPROVEMENTS! 











REMOVABLE, REPLACEABLE 
FELT SEALS 

1^^ ii(?umeMdw norma hoffmann for controls 

are ECONOMICAL and EASY TO INSPECT and REGREASE 




While these seals are FIXED against accidental displacement, they are REMOV- 
ABLE and REPLACEABLE at will, easily and quickly. They facilitate regreasing and 
inspection. No snap rings are used. This seal, together with cadmium plating of 
exposed surfaces, gives NORMA-HOFFMANN AIRCRAFT CONTROL BEARINGS complete 
protection against the elements and foreign matter. * * * * They are available in a 
number of series, both single and double row types— all combining extreme sensitive- 
ness with utmost rigidity, and eliminating frictional resistance, "jamming", and wear. 

Like many other fundamental aircraft types, these Removable Felt Seal Control 
Bearings were originated by NORMA-HOFFMANN, and are extensively used in U.S. 
Navy and commercial aircraft. 
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NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S. A. 


Tell-Tale 

(Continued Iron, Page 55) 


Buyer's Log Book 

( Continued from page 67) 


conditions. The first part will be re- 
ferred t(> as the "engine panel,” having 

and its immediate accessories. The 


second part is the "control panel” deal- 
ing mainly with control settings. 

Each division of the "engine panel” 
consists of a plate with transparent 
lettering and with a disk at each end 
which indicates whether the particular 


above the upper limit of desired oper- 
ation. When starting a particular 
engine, the master switch is turned 
to the "on” position and the panel sub- 
division governing that engine will at 
once be illuminated with lights to indi- 
cate that certain instruments are below 
the operating limits. As the engine is 
started and warmed-up, the lights will 
go out as the various units begin to 
function within their prescribed range. 
When the panel sub-division is com- 
pletely dark, the engine and accesso- 
ries are ready for flight and the pilot 
is assured thenceforth that they are 
all functioning properly so long as the 
panel sub-division remains unillumin- 

Thc “control panel,” consisting of 
several plates with transparent letter- 
ing, with disks at each end, will indi- 
cate whether the control designated 
is "off” or "on,” “open” or “closed.” 
“locked" or “unlocked,” “tip” or 
"down,” as the case may be. Illumi- 
nation of these panels is controlled 
by a selector switch of an interlocking 
push button type. As shown in the 
photographs, buttons are labelled 


and “stop ” Each push button con- 
nects circuits 10 all controls which 

neously lighting up all lights to check 


Typical operation of the "Tell-Tale” 
system is as follows: When starting 
the engine, the "start” button oil the 

will immediately warn the pilot of such 
things as open doors which might be 
affected by the slipstream ; of unlocked 
parking brakes; of improper mixture 

which might be overlooked. After 
controls are properly set so that all 
lights on the panel have progressively 
gone out, the pilot is ready to start 
the engines. Throwing on the igni- 
tion switch of an engine will cause 

volvcd to be illuminated and as the 


various instruments register the proper 
operating range of pressure, tempera- 
ture, etc., as described above, corre- 
sponding lights will go out. When the 
entire sub-division of this panel is 
dark, the plane is ready to taxi. 

But, in order to start taxiing, it is 
necessary to release the parking brake 

miniature sign which reads “parking 
brake off.” In order to darken this 
sign, it will be necessary to push the 
"taxi” button, closing this circuit, 
which will immediately show by means 
of illuminated signs whether or not 
the tail wheel is unlocked; safety belt 
fastening signal has been flashed to 
passengers; and other like essentials 
for taxiing. Then, when at the end 
of the runway, the “take-off” button 
will be pressed and will immediately 
show whether control locks have been 
overlooked; whether the control tabs 
are at the proper setting; whether the 
propeller is in low pitch ; and the like. 

When in the air, a similar procedure 
is followed to check "cruise” condi- 
tion. In the emergency which might 
be caused by the failure of an engine, 
the single engine flight control is en- 
gaged whereupon the sub-division of 
the “engine panel” involved would im- 
mediatelv and automatically show the 
steps which must be taken to insure 
most efficient operation on the remain- 
ing engine. 

Similarly, in landing, a check as to 
proper position of mixture control, 
flap position, aileron and rudder tabs, 
anti de-icer position can instantly be 
obtained. 

This discussion could be expanded 
to cover all the many items which 
the system controls, but it is believed 
that the foregoing adequately shows 

ment of the system. It is obvious that 
as at present planned for the Curtiss- 
Wright Twenty Transport, this sys- 
tem is not intended to supplant any 

signed to relieve the pilot of the neces- 
sity of attempting to watch all of them 
at once. The system in a modified 

' Great credit is due to the engineers 
responsible for carrying through this 
development, Mr. Willis L. Wells and 
Mr. Raymond A. Rugge, working 
under the direction of Mr. George A. 
Page, Chief Engineer of the St. Louis 
Airplane Division of Curtiss-Wright. 


Dardalet Engine 
Mount Bolts 

Recent Application Found in the 
Structure of New Airplanes 

Many applications for Dardalet self 
locking bolts are found in present air- 
craft designs. Their use in engine 
mounts is particularly noteworthy. In 
assembly the threaded nuts spin on by 
hand and lock positively without the 
use of wires, pins, or washers. Addi- 
tional strength of the bolt is due to the 
increased diameter through the mini- 
mum thread section as compared with 
the American National Thread form. 
Another advantage claimed for Darda- 
let is a 75 per cent higher impact or 
shock value. This is credited to the de- 
sign which avoids the notch effect of 
the 60 deg. angle of the American Na- 
tional form and provides a broad flat 
on the root which insures greater dis- 
tribution of stress throughout the 
length of bolt and nut thread engage- 
ment.— Aviation, March, 1939. 

Loadometer 

Black and Decker applies high- 
way scale to aircraft problem 


Since all aircraft, regardless of type 
or size, must be weighed at least once 
in order to meet ATC requirements, 
the problem of suitable weighing 
means has been rather general 
throughout the aviation industry. 



operations, and servicing or mainte- 
nance. To meet this condition the 
Black & Decker Mfg. Co., of Towson, 
Maryland, lias developed the Load-O- 
Meter. This scale is a direct reading 


size and light weight. Easily port- 
able, the Load-O-Meter is also 
extremely accurate, being guaranteed 
to within \% and usually working to 
l/10th of 1% on heavy loads ap 
proaching the 20,000 lb. capacity o 
the scales. Net weight of the Load 
O-Meter is 80 lbs. Width is 
length 19 in. and height 17J in. 
form height is only 3J in. ant 
form dimensions, 9 x 17-J in. Read 
ings may be taken to within 10 lbs 


with inert 


y be tak( 
sing or decreasing load ii 




CROSSROADS OF THE 
TRANSCONTINENTALS 


FLYING NORTH AND SOUTH between Chicago and 
Brownsville, Texas, Braniff connects with the trans- 
continental airlines, in this way providing a greatly 
augmented service to the Country. 

The men and management of this vital link are 
alert, eager, keeping Braniff Service at the highest 
possible level at all times, under all conditions. 

Among the "musts” on Braniff’s calendar is 
New Texaco Airplane Oil, in use by Braniff for the 
past five years. 

Trained aviation engineers will help you select 
Texaco Aviation Products, available through 2229 
Texaco warehouses. 

The Texas Company, Aviation Division, 135 East 
42nd Street, New York City. 


NEW TEXACO Airplane Oi 


PERFECTED LUBRICATION 

FOR AVIATION ENGINES 
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“B E N D I X PRODUCTS 

or BENDIX AVIATION CORPOf 


'Z{/Aaf t/ie say 

about the new BENDIX- STROMBERG 

INJECTION CARBURETOR 



The Airplane 

FOR MANY USES 

In between the 2-3 place Private airplanes with small 
engines, principally for Student training and pleasure 
flying, and the giant Airliners, comes a category of 
airplanes which serve a wide variety of uses. In this Per- 
sonal Transport class is the 4-5 place Howard for 1939. 

Because of its super-performance and load carrying 
ability, this Howard for 1939 is destined to fill flying 
needs in every country of the world. With speeds up 
to 200 M. P. H. and useful capacity up to 1750 pounds, 
it easily outflys and outcarries any plane of its type 
in its price-power class. 

Cheated by engineers whose practical knowledge 
comes from the Airlines and Raceways, and built by 
Personnel whose creations have led the world in this 
field, Howard is forging ahead because it is now 
strengthening its finances and acquiring the facilities 
and organization to assure itself of leadership. 

Ask about the Howard for 1939. 



AIRCRAFT CORPORATION 


5303 WEST 65'" STREET. CHICAEO, ILL., II.S.A. 





Stratosphere 





ETHYL GASOLINE CORPORATION, 


u f act urer of anti-knock fluids containing tetraethyl lead 


The U. S. Army Air Corps has 
ordered 710 Hamilton Standard 


Hydromatic quick-feathering pro- 
pellers for installation on the new 



Douglas and Boeing bombard- 
ment aircraft now being delivered. 
This is the largest order for metal 
propellers in Air Corps history. 


atic Propellers 

ew Army Bombers 


HAMILTON STi 

o*te. ttte faun. 


NDARD PROPELLERS 

uMUuti o/ UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 



_ ref'" 

. Co<**" , ° ■ , 

vAo'*'/ S u C° f< ' 

„ v> ** ^ . K«f ott 

v,e< * o1 A SW*“ 

6^°^' 


p \c^ e ° S 

^ \fl'P v ® sS ' C° t '°^ 

0 e<^ S ° 
po° 9 ^ S'"'" , 

>■»*" 
Ae^' 09 

v.**-"* 



DEPEND ON IT 

FOR ENDURANCE 

BUILT BY IENAPE AIRCRAFT 
& MOTORS, INC. 


Bearings did not dare to tail on the memorable 
non-stop flight — Newark to Miami and return — a 
few months ago. There was too much at stake — a 
new distance and time record for light engines. 

That this Lenape engine drove a Cub-Fliwer plane 
to a new record of 63 hours, 54 minutes, spoke 
well for the performance of 2SSSSF' Bearings on 
its crankshaft and rocker arm. It spoke in terms of 
reliability, endurance, accuracy, and many other 
fSCS? advantages that often win new laurels for 
engines of which SCSI? Bearings are a part. In 
the air — as on land and sea — SCSI? puts the 
right bearing in the right place . . . ALWAYS. 
SCSI? INDUSTRIES, INC., PHILADELPHIA, PA. 

THE BEARINGS ARE 







IRVIN AIR CHUTES 

STANDARD type equip- 
ment for the Air Forces of over 
45 Governments, including 
those of the United States and 
Great Britain. 

IRVIN CHAIR CHUTES 
for cabin planes. 

IRVING AIR CHUTE CO., INC. 

1670 Jefferson Ave., Buffalo, N. Y. 

Faelories at: Buffalo, N. Y.; Glendale, Calif.; Fori 
Erie, Canada; Lctcbworth, Herts, England. 




The Accepted 

SELF-LOCKING NUT 

of the Aircraft Industry 


I N 1927. . . with no thoroughly safe fasten- 
ing device available . . . the industry was 
searching for a dependable fool-proof nut 
that would stay in place when subjected to 
the vibration and stresses of aircraft service. 

Tests of Elastic Stop Nuts in that year 
showed conclusively that they were the 
solution to the problem. Since then, their 
widespread acceptance has revolutionized 
aircraft fastening practices. 

To meet the needs of the industry, special 
nuts were developed, including anchor, 
gang channel, clinch and other types. All 
standard thread series, and a choice of 
materials and finishes, were made available. 

Today, after twelve years of successful 
performance by millions of Elastic Stop 
Nuts, they are used on virtually every cur- 
rent model American airplane . . . and on a 
high percentage of foreign craft . Universally 
approved, they are the standard fastening 
device of aviation. 


TIS 


ELASTIC STOP NUT CORPORATION 

100S NEWARK AVENUE • ELIZABETH, NEW JERSEY 







ii^= CLASSIFIED ADVERTISING == 


Aviation s 

Market Place 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS. FIXED BASE OPERATORS, ETC. 

EMPLOYMENT— SELLING— BUSINESS OPPORTUNITIES: OFFERED OR WANTED 



TO AVIATION 


THIS IS YOUR "MARKET PLACE" 
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Warning! Enroll now before YOU miss the boat! 




Illlllll AVIATION SCHOOLS llllllll 


AT 


Spartan, 


EVERYTHING IS IN 


FOR A SUCCESSFUL CAREER IN AVIATION 



K Hpa KB HOME OE THE DAWN PATROL 

bPARTAN School ofAeronautics 



SPARTAN SCHOOL OF AERONAUTICS, P. 0. Box 2649, TULSA, OKLAHOMA 



□ MECHANICAL 

□ RADIO INSTRUMENT 

O EXECUTIVE-MANAGEMENT 
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THE ONLY FLYING-AAECHANICAL SCHOOL IN THE NATION S AIRCRAFT CAPITAL 



Illlllll AVIATION SCHOOLS llllllll 



Accuracy in the highest degree is fundamen- 
tal in every branch of Roosevelt Aviation 
School training. Students are taught the value 
of thoroughness in every thing they do. Half- 
way measures are not tolerated at this school 
because we know that success is not achieved 
by half-way methods. Every job in aviation 
has to be done right It can't be done right 
unless it is taught right by us and learned 
right by you. Thus our emphasis on thor- 
oughness and a maximum of individual at- 
tention to each student. If you have a desire 
to get into aviation now is the time. Employ- 


ment opportunities are better than ever before 
in the history of the industry. Men are be- 
ing absorbed by the thousands. One com- 
pany alone took on 600 men in January, 
bringing their total of new employees up 
to 1,575 in one year. Figures of this kind 
prove that aviation offers unlimited oppor- 
tunities for you. But remember this: the 
more thorough your training, the better 
your opportunity. All the facts concerning 
this old and successful institution are yours 
for the asking. Just sign and mail the 
coupon now. 



^ SUMMER CLASSES START IULV 5, 1939 

ROOSEVELT AVIATION SCHOOL-at Roosevelt Field, 

Mineols, Long Island, N. Y. 

Without obligating me, send details ol couise checked: 

OSOLO PILOT O COMMERCIAL PILOT □ LIMITED COMMERCIAL PILOT 

□ PRIVATE PILOT □ AIRCRAFT SHEET METAL O AIRLINE TECHNICIAN 

□ MASTER AIRPLANE S ENGINE MECHANIC O MASTER AIRPLANE MECHANIC 

□ AIRCRAFT DESIGN 8 CONSTRUCTION □ COMBINATION FLIGHT-MECHANIC 



I *11 
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B*A*30 

B*A*30 airplane wing cloth is lighter, 
stronger and more closely woven than other 






FLYERS: , 


i On private 
planes, as on multi- motored 
transports, the standard for 
communication on the airways 
is Western Electric Radio. For 
private flyers, the ideal equip- 
ment is the Western Electric 25A Receiver and 25A 
Transmitter— specially designed and priced to meet 
your needs! 

The Receiver covers beacon and weather bands. 
International Distress frequency, most of the broad- 
cast band, and the air transport communication band. 
The Transmitter operates on any desired private fly- 


ers’ or airline frequencies between 2500 and 6500 KC. 

Both are light, compact, designed for instrument 
panel mounting. Both are as high in quality and as 
thoroughly dependable as the larger Western Electric 
units that have been standard equipment for years on 
leading airlines. 

For full details: Western Electric Co., Dept. 325 
A, 195 Broadway, New York. 


Western Electric 

AVIATION RADIO TELEPHONE 


AVIATION 


HOW DO YOU WORK 
A METALLURGIST? 



The headline states a very real and practical 
problem. You can gauge its importance putting 
this poser to yourself: if you were making alloys 
of Aluminum for aircraft purposes, what use 
would you make of metallurgists’ talents? 

One view might be. "Keep tile metallurgist as 
a troubleshooter; let him straighten things out 
when the product is not up to the aircraft manu- 
facturing requirements.” 

Or, you might go a step farther, saying to your 
metalhiri'isl: "It s your job to advise on pro- 
duction, to keep all our standard alloys up to 

specification.” 

But taking the broadest view, you might ask 
your metallurgists not only to control quality, 
hut also to make every possible contribution to 
the science of the metal with which they work. 
With that, you would lie duplicating the policy- 
followed in making alloys of Alcoa Aluminum. 

It's an expensive policy. It means keeping ex- 
pensive technical men in the plants, anil also 
equipping, sluflmg. and maintaining a large 


laboratory for fundamental research. But it pays, 
in dollars and cents, to the users of Alcoa Alumi- 
num. There has been steady improvement in the 
strength-weight ratio of Aluminum alloys during 
the past few years: metallurgists accomplished 
that. You have yourself seen other more evident 
developments, such as Alclad sheet, techniques 
for the fabricating of heat-treated materials, and 
so on. If you are familiar with aircraft production 
you know that the user of Alcoa Aluminum Alloys 
also receives reliable technical information con- 
cerning the metal, which saves the cost of cut- 
and-trv in fabrication, and of risky experiment 
in the choice materials. 

The success of this policy is evident. Applied 
widely in America, it has made American ma- 
terials for aircraft construction equal or superior 
to materials produced anywhere else. And as 
applied to the alloys of Alcoa Aluminum, it has 
generously rcwartled both users and producer of 

the metal. Aluminum Company op America, 
2182 Gulf Building. Pittsburgh, Pennsylvania. 


M I N U M 


AVIATION 




Starts with Starting! 


(9n Schedule, Performance 


"Away to a good start" might as well be expressed, "away 
to an Eclipse start." For Eclipse Starters have proved and 
re-proved their reliability for a score of years in every type 
of service— military, transport, commercial and private flying. 

This rich background of experience is reinforced by con- 
tinuous development, by unsurpassed manufacturing facili- 
ties and by a never-ending search for better men, better 
materials, better methods — resulting in a better product. 

In addition to the representative types of starters 
illustrated, Eclipse offers many other accessories for the 
specific requirements of varied installation, operating and 
service conditions. 


ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY 


Series 11 Combination Hand and Electric Inertia 
Starter with Solenoid Starting Relay— approximate 
maximum engine capacity 800 H. P. 


Type E-160 Direct Crank- 
ing Electric Starter— ap- 
proximate maximum en- 
gine capacity 800 H. P. 


Type E-80 Direct Cranking 
Electric Starter— approxi- 
mate maximum engine 
capacity 250 H. P. 


Type M-3281 Car- 
tridge Starter ior 
use on engines up 
to approximately 
1,000 H. P. 


Type Y-150 Direct 
Cranking Electric 
Starter— approximate 


maximum engine 
capacity 145 H. P. 


